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€-^l^|lFl£»2ii]i^^x.. :^v^-CflirE^nW<7)||l ji®{il/itt#Si^*iiM?-^^> 
[^^^ 3 1 

^ ,'*--t-, >jc 4 ] 

[SMS] ^ , ' 

m^-^ 9 ] ^ 

[WMi 0] 

[MM 1 1 1 
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; u ^ ^ ^ o fp] n 3i m -r -s. ft * ^ T . 

f - ^ ^ ;m o T L 7t Billed 1 ilMffi ®3i ? -S* > ;^ r 7 7" t . 
[M^]^ 1 2 ] 

> :^So 

^2il]i^^M^-r;?>7>r-y7'-r^oT. mlia^ 2 31^fjt$r> liIIET P-^ /J^^Wt* "C 
#l±l*^^tfl^r35LT^ mflS4'^'S: < i: 1 0(^-9-7'^' > Y -^"^yY - f^r 

^ T f t# t m ia» 2 sjgfil f 1 31® ? * ;^ -r 7 y ^ -g- tf > 
[m5K]gi 5] 

mis 4"^^ ^ ^> ji/ ^ ^ t^€-t BU 2 ^ -^x. ^ > o 
imtS ] 6 1 

1 7 1 
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2 0 1 

^pfj:<tiil o(r)-9- ^ <^ > K • -y- -^^ > K • ^ ^ ;v 1 1^^^ -^^JVk^ Ut^Wi<OXt)m 
l£##<^>«S i:.+^f--r^;v«r ^1-«IIB«^<^«§^ ti:n^X^Km^^n tzU^^ 

{ j^'^ 2 ^ ^ 
[»^S2 2] 

K^]K2 0^;t*i2 l|S^(^^mi^^v^T. IHIS^ 2 -^K. mU'P^£<ti, 
ffilS?0^v^t2 2(7)V^t'tL7!»^l]imB®<7)^tt^^i5V^T, Billed 2 ilJfi^lS:*^ miE 



K • -^--^ > K • )\^^mkxid 19 . iiiEm 1 mm^^iiK ^^y^yy-^'^yv- 
mim 2 6 1 



(5) 



39 2004-531125 A 2004.10.7 



2 9 ] 

3 1 ] 

[»*«3 2] 

W^:g2 S'Srv^Ls 1 (Tjv^t'tiTjM ]gme®<^:^ffini3v»-c. fFier i^-^ij J: ?/irrf filial 

[W^aS 3] 

;v (7) 1^ W 65 '5r )tt IS# > t ?r ^ ^ t T' o T ^ 

^^iy^tz^T'tm&^^h. 
[m«3 4] 

to 

[ffi^Jl 3 5 1 
[Ma^JM 3 6 ] 
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3 7 ] 

[mt:^ 3 8 ] 
o *C 

[»^« 3 9] 

t ^cJi#<JiiliiL. ^^^i/tJilfililfi^rmiE^'f > K'^'553^^cJ:oT^S1- 
[M« 4 0 ] 

[ll^«4 3] 

L. ^2'^•\'^•^;^€-t;6^^^^IL7t^2ilSO^I&€•t^^^ ^^^^ 2 -^7 .f > K-^MI^^rig 
[»*]^ 4 4 1 

[m*]g4 5] 
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7] 

[»*«5 0] 

m^m 5 1 ] 
5 2 ] 

[M*:^ 5 3 ] 

m^m 5 4 1 

5 5 1 

»*«5 4iEt(7?^mt^i3(/^T. ■B^^lE^lEiS:*^B^flE7^-f(^^S&«)^^4'^^^^^m1-s^ 

[»t]g5 6] 

M*i|5 4 t;i:ii5 5 HIE«<7)^mi^i3<'>-C. siIIEm El^l*]^itJ*»f?l4^ miB7^ 

mt^m 5 7 ] 
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im^m 6 2] ^ , , 

"m^Me 3] 

»^JI6 CSrV^LS 2(7?v^f tt;iM*l^Eic<7)7^-f icisi^T, miSSB^Jl^ oT. ^^■^7 
[M^S 6 4] 

[m^^ 6 5] 

[W^al 6 6 ] 
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t^ mi^'&^-^UKi^mttzst^mm^i^x-nBM^^. muwLt^'mtfz\t^wm<r> 
^■)otfz\mio(^^^^wy-^^^xmvMWi^^^^'^^i^^y-'ti>mm^h. 

Traits ct 9 l^«B£?tL7^c^Mi3J:0^3lM#Stv 

LT. 111157 :t - :i!;;^|2:filifRjlt-C^iai-r^ i::t/c^St> 
6 9 ] 

^xti^-^<r>^^\:inLxmi^fi't'fL<r>Mm&^tmti>tfn-^n^^x.x\^^i>. 

mtm 7 2] 

a. ^mtfzii^<Dm<D7%mmik<Dmx^^. mWo 
mi^m 7 4 ] 

"iT'yy v^t'z.KmHiti>Ti^^^-t^Ui^x^oX. 
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j^^jg 7 6] 

' * > 7 i: ^ 

7 8] ^ ' 

[a^«7 9] , ^ ^ . 

[|&B^O|$iB'5:|ji59] 

ft|S]BrB6^#7>r :^ (steerable acoustic antennae : 7.xT^7;V'#W 7 
>rt) i^F^t. v^;i'm^»lRj^Bg^#7>r-f icBlt^o 

[|&0^<7>li^] 

[0 0 0 3 1 

W0 9 6/3 1 0 8 6li^ (unary coded) ^-t §:ffl<'^Tai^?«^<7)7 l-^ 

10 0 0 41. 

n T & <^ C: X. T L t ^ * o 

[0 0 0 5 ] 
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[0 0 0 6 ] ^ 
[ 0 0 0 7 1 

;t ilJi-fjl /i » t ilM ? -fr * >^ r 7* i ^ 

^ Mif)'$.yr^ ? J: -5 im L kf r :t M^mm . r :t ^31® ? & J: -9 
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=^ S ffl 1- ^ ^ r y ■/ 1 f> ^ ^ o 

mm 1 ^/h? MET 1/-^ 2 ^^(i:5Li^aii)»tf ^fflv^-t. miB^igi?^ 

10 0 18] 
[0 0 2 1 1 
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^^m<o^ 5 commit x tm. s^fciisiu^ K^mLx^n^ KfzBi3m^^<D7 -b^ 

[0 0 2 21 

[0 0 2 31 

[0 0 2 4 1 

Bil^f ;'c(it^:^(7)SMefitci3V^rHllE^iK$r'&^?-^^ (focussed) T^Ty^t. 
^J: iy'|trie-^ti-PtL07 * (focus position) DTM*^ LTt^n-PtKT^M 

[0 0 2 51 

mm-^m^m-^hm^x^n-th (distai) ai:t?^j^si<oTi''f 

ilj^^M ^ T ^ m la ^ JV <7> ^ J& ^ ^ ^ ^ ^'i' I- 1^ t T ml le 7 - 7. i£l: [P] J t 

a^KmwL^^xfztm^^t. 

[0 0 2 61 

:!f^m<^m e<omm^i-^x. mm/^^^<^'iki5tfz \mi5\'^wiK^fifz%%^wr- 

[0 0 2 71 

mhiihnit^m^^^. ^^y Yi}^'^^itz\i^%^fihm^^wn^\'-nm'^^i^ (7 
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[ 0 0 2 8] 
[0 0 2 9] 

MIC, (^Bm^^i^i^^ ^f>>> file mail- ? 

[0 0 3 01 

:^|p]orS<?? t'f:^ • p< 7 i: > 

K^iiait*(Oi:I^U::)JlRltctJ|Elff';i- • 7<^,W«rlPHt& (point) J: ^ tc-ri>¥ 
[0 0 3 1 ] 

Lfzt'-^X. *^^(7)I^7 0^^-C»±. a.-WS^«J:i^o^^Jc, ^^-'^V' K^Siai-r* 
[0 0 3 2 ] 

!§. (sonic electroacoustic transducers : SET) ^fSx., #>!!'3&*A^J'lH-f-^S£fl 
7l^-f • T^Tt ir^-y^}^ ' ^i-X K • TV-f • jyTt. ifz\iDP AA) ->X 

10 0 3 3] 

SET\i.^mKyyV-^KW.W.^fl^^^i^sW-'mtfz\i^m (^®) (a plane or c 
urved surface (a Surface)) |*lHMa^J-r^:^W^ Lv^o t tJI- L '5: . itt^b^4^ 2 

i)h^m (Surface) rtHisv^T. T V-i' ^^t^ S E T (4, >Kv^MPiT~@e^ HTv^?. 

^|^oMRS^<^SET-C»4#m*6<)-C^^5!)^ if®>6^H^?^, jE:^5^t Tiifi^ 
;5>o SET(D^W^m^mK.^j:\^^m^. TVy(^7.^'y^tfz\tmk'^r)y4(Dl^y%. 
(D^-k. S ETO^^'Sr < t 'b 1 ooiiiDg® (Surface) ^^'Sr < i: 'b 1 o<?)SiJ<?)iO 

(Surface) <n^kb\z%m\.. n^<Dttz\i^mo<n7 V>( y^^\'fi>^Ei:\t 

[0 0 3 4 ] . 
SET^i^ IsI;t$-e*;2>^i:Wi L<, |5]-T^^ i i:7&Mfi5T*^o ■ltljbJ4> ^1^ 
, IP*>> ^-T^^ ■ r^"^^ T.'Ci}*). Sc<b < »i^fi:V^ffl!|-C2 OHz {ifz^i. ^fl 
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Hl^^kt. IS-^SET (CSET) «^-^^-^^^'Il:,^f??ET^'fi^2r^i 
MLoo. i^mDPAAm^\!^<0P<^^nti>c i^mCSET<^^£mi^ov^TBj-t 

±x(DS.'L-^x^^}immt^^t tr^o 

im\su^^^ce) p^Xii. SETt^tliCSET mk. 2 "^^^^^^ E TT^^^t^^l i: 

.mxftll^tK =&sET{i. n^m-^mi {ttin^m -r^^t:b'x^i>±^m&kz 

b'T. h rJ^'g-i^felt?! (pistonic acoustic radiator) t LT^ b tl^XV^S^K ^gcR 

%sET<D\:i:^yy-mm<oMi^mmm (^^^'^^ ™sET2f$^||;^j^^ 

'^^bmz^h^^. ttz\i:ifiXy)ii4-^\''^ti}mm&3Xi>i> m^^^^ ^'PX\i. 2 
7W^¥m^*3Jt^SET<^)miB^^^*i#TV^(^^#W«li^ 7V^(7?»ltA^ 

c. ii=^MX$>^) tt^tXy^^o 

i^B^tl^k^r-f v^^^^^^l^B^g^/^J^^#7^-XK •71-^ ' ^-"f J/ 

^^t-it>h^m . ^3X^^t^ii-h^^'\tXl3^^y^ttz\rAm&>t>^^l^X 
tiii-^hM^^ti^^'Ji'^ ^^(bmiT-'fv^^u (PCM) #^*7t:*±7to^#^<7)V^ 
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zfiKX':>xmm^^^o PWM^fflv^^tr-f v^^^if||'lf?-c^i. 

DPAAIi! loJ.:Jl±<^f-V viJ'JVAM^ (AU) ^^-r^o 

^<Dm<^m^^ :g^<7):S>S5fj*^*^^TOSETli-K*&i-S;(»^ J^S-SfiSf^-^v^tti^ 

(±1 D p A A imm-r ^h^^yyttz \mWi<^^ ^yy^m-i^ &.±(Dr^__ v 

n^Vf^-f viJ^^i'^l? (ADC) ^^^tfii::6^*X-i^> itl/b<7)#^ n A* 

^i). DPAAm:o-CW4$tL«.^'i7> K?gEB*7'^(±^^<^»^^-^o 
[0 0 4 5 1 

:$:|&ej<7)DPAAIi> ^@^§l^m^&^-ei3 I9 . i ti^d^'Ailtf- ^SE 

y^^T. f /•fiV7 h-t^J^T (piece of softTware) -Ci^V)^ 1 o<7> At) i3 J: I/#l^<^Ol 
^)Sr:t1-*o^DPAAOA*#^<7?l^(i^ -^c^A* l^ftJl^? t^-^o iitli> SET^H 
l-o(7)tii*^^-r&it;()^'»t L<> ^^vMi. lO(7)ai^J^^^C0SETt7^«:(±CSE 
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tf;it^'T^i>o ctLt,(o^jEJi> .^-oiiji^is (SDM) , mi^^mm^^ (acm) 
^ ^xxf^m^r^ • (adf) ticto-ciT^ t i <. itLf>ii^tL^*tL 

D F is J: S DMti J: o T^x. ^ ?^^<^iiS^^tr O i: L-cm^-r * i: t -r&o 

1 0 0 4 6 ] ^ X. . .a 

'i-tiiJif'IS (SDM) li^ nr^fV v:?' JUi-t^WS^^l^^ > >'^*>*o 

P A Alij£v^J§«^l* ojliml^) ^It-Citi^^-r^o fr4c7)Atii^^^t^S E 

/c T'*>9. c . ii^^4'»^*5tt^#ii-e*;S)o iS'biift t< li. ^■^<^x'f v^J^ 
[0 0 4 8] . , 

(ACM) li. -Jgtf-Af^»iE (gross beam shape modification) <7) 

(alternator) i:m^^if. Bitl^-^f^i^^^^i^^t^i-^^'^^-^^^^-^''^^^ 
^mm^^ii^ ^gBf|>6-^0^#-tm:t>l^M=^^«fl'StiJ^'^M t> DPAA;6^^I?1-^^^ 

[0 0 4 9 ] 

>g-^=^1^iEt*SiJ<75^S-e{±. fflv^f>*L:5>7''f v^^i^ • 7'f (ADF) 

*^mL. 'i^^'^/im^giji^i-^i^ i^tT'biv^o i<^^fe-efi. DPAAfel^^^•i5'- 
K DP AAm^^-^^'-y<r>mm'kmBt^^t:fyms^t^j:^ (^tm, dpaaw^e 
> ^fflT^)*) o mtLx. mmi}mx.if 2 m(DDP A Ax\i. ^<7)i&m^^^y \^y 

•t'i' > K<7)}trS]^4^flJKlf1■s<7)«Lv^<7)-e^ i<7)<J: 9 'S^MMx-Jis ri^'-^^-lSiJ 
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[0 0 5 0) 

J:9i::-rSo c:tL^)(7)^J.?nIli^i^ 7 p« - rJ'T&^v^ji^t^t^ < ^'fkl"^ - ^^""^'^ ^^^^Ifi 
[0 0 5 1 ] ^ ^ 

(DSET<D^^ii<DmX. 1 = 1-1. n=l~N-e^«>) ^^m^^h^^KWi^ ^ 
b9)mtL\'^o Ltzt^oX. ^SET^K. A;t?<^^>^^^^S!l'li<^^Ef??ri^tT lot' 

;5>HirJ;j|a«i!^'&^^-^^o ^#fi^Jt^> N'(@<7)SiJ'l@<7>SDM> a CUidX if/ tfz\i ad Fi)^^ 
I^M^-^^-^-C^^o 1 oi 19 iip<<7)Xtli!)'h^LfzM-^<7)r^ i^'^)\^1)m<Dmi-A^ 

€■^=^1?]^^ -^^7^*^)111*. r-f v^^w • ^>'^'J • (dsrc) 

[0 0 5 21 

DPAAv';^Ti=^Ji> i>i>mmimxX DPAA(7)CTEl^f*I<7)i:'i,5^75^ 
lb) DP AAm^^El^iriiML (7^^. it^t /cJi^i^^m. v^{i>?-(7)#<;)# 

7^^v>^Mi^<j:o-c) . DP AA<r>±^^^^xx^mnmmT^i>'Mmmm'f-mi ( 

2 ) :g.^ ^ ^^ i3 J: Z>V ^ 7t fi tf - »<^$iJ^SP 

[0 0 5 3] 

2oJil_li<^i<7)J:^ ^DPAA^ffiS^S^t. CI it <?)li5tlt iJ' - > > Z.fih<D^^. ^ 
[0 0 5 4 ] 

miiLtzmmm^^mLx. m'-^m^&}^j:mii Lx:ifi^m\^-^^^xiEKmmt^o 

[0 0 5 5] 
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(DSP) t/cJiiaffl-7^i^n7*a-fe^/^j-^fflv^T. 7- 7'<7)i/^ 

;i/-f->lcj:oT^ 3i^t«»Xr •;'^^^^T1-^-^:5&*T♦|=^ t ^JiitLt,«r 1 0(^;^- 
^ > tela <^ £ tf 1 1- J: o T ^ ?r ^ i6 S Ci t "C ^ ^ o 
[0 0 5 6 1 

[0 0 5 7 ] 
[0 0 5 8] 

mi<oy^yi'm\i. .^m=&dpaa^*i-o (10 1) li^een (102) \^ 

(0-CJi6o) <Diiitli!}K ^ 3 ><0Jf tell (10 3) 

LXtatlSET (10 4) H^^1-:i>o tB;tlSETJi. Wfi^l^-^TCT V-T (10 5) 
^r^^-thX^KlRm^fir\^^^o :9'getf}±. .§SET{Cjit,tL:i>#-t^1iiEt. 0tS<7) 

7'$-S£»t"C'bJ:</^<. 

[0 0 5 9] ^ 
!12a> 2o60A*€^ (5 0 1 > 5 0 2 ) J: 3 0(D^g5§| (503-505) 
1-;i>DP AA^^to ^get?5 0 3li#-t5 0 1 ^UmL. ~1o 5 OA^XVS 0 5E:^ 
0 2 ^mmt^o :§-SETli^T7^:#^@Bt|7)^^(/?£B;tJJi> JOltSI (5 0 6 
) \iX^Xl}m^fl> Mm^l 0 S^^n-tTSET 1 OAKMt^o 

[0 0 6 0] 

I1I3(±. 55-S2^<7)=r>5K-^:/ ^ =^^-^0 c:*^»i> Xt)m^-i^h^^^-<r>XtiM-^ (i 
0 1) i:. #S ETt TtliS E T^H 1 ot'o(;)#|^(;)m;^ (8 0 2) t^^ti>o Xtl 
7ti-^hliitl<^^^tX<0T^^i'ii. SDM is 0 3) iiXlf/ttzHADF ( 8 0 4 ) iJj: 
zf/ttiHACU (8 0 5) :6«'^ttL;&o ^^-^^l^J^isv^T^f ^5ti^<^iE;6«I^^iT*;rL 
tf^ 'i-f-^M-rsfr»'*ii<^S DM. ADFi5 J:0^/t ;tfiACM (8 0 6 - 8 0 8) 

[0 0 6 1 ] 

^t-^h<DXtiT^ (10 0 1) DAC ( 1 0 0 2 ) , i3 J: 0*;^- ^ v a ><7) 

m^/^^mmxij (i o o 4) ^muzm^n-Xinn^ d o o 3) ^mm^o ^13 

SETifc*±SETgf (1 0 0 5) K^h^^o 2oOSET7'f - K (SET feeds 

) \ZWXm7r^Lfz1^^<0WMti:m^X\t. Xt) ( 1 0 0 6 ) fi^yvaXD^aMfi^^l: 
MMXt) (global volune control input) ( 1 0 0 8) '^iix-Ttr-/ -J 9 )\^^^^^ (1 

0 0 7 ) (iE^i^ti2)o -aiSfiti^ftMA^jii. ai:t).€iJi[Hii^t'M-r^m?it tT4)^ 
t^thz.hi)^x%m^\x^^o mWi^^Mhr^ )vm^^<r>\i!,i3K\t. set do 

0 5) t^ijiT^ 7:^D:/(7)a- • AT. • 7 'f ( 1 0 0 9) ^riit t v> gJ?B$ 
[ 0 0 6 2 ] 

IE5 Ji> 30(DDP A A (14 0 1) OtiS«ic?r^t-o C:<7)l§'&. A:^3 ( 1 4 0 2) . 
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X:)3W ( 1 4 0 3) i=Xmm'y:^TJ^ ( 1 4 0 4) ii> 3o<0PD A A:^TtC J: 

^^^fi^o xi3®^i^xv'mn'y7.Tj^\i. %mi^B^t^^tii. dp aac^ i 

[0 0 6 3 1 

mefc^f/m? A'5:v^Lia7D<7)^t{i. ID 1 i::*T-^65'5rmit^^1-^o Ii6ti^ 0 
^ H/^^KIf (10 2) 'k^KWmKTT-to 
[0 0 6 4 1 

I3 6d-^to;5^;5><j:^ ic, (10 1) (15 14) IcioT. 'JT*') 

( 1 5 0 4) ICSm^tL^o ') 7"'J ( 1 5 0 4 ) li. XtlM-^^^^M^^ 

\£-L. |wiC#-t'^itl£0r5Eit<7>m:t?jS^ (15 18) \^^ii^t^mnti^t^o 

All#-^<^^«§^ti. m^^^iE-r^^^ ( 1 5 0 6) K^^^fli>o mB&WlC. :^^§r 

If jEt^^ii: ( 1 5 0 6) a. M^mm^^ ( 1 5 o 8) > mmmm^^ ( 1 5_ 1 0) . 

idXlf'ojmMr^ i^'^ P ' y ^ (15 2) ^-^tfo LTf)^L^j:-i^h. U^sMm^^ 

(15 10) fiMJi*i;;i-:^->3 >-C$)'5)ii:^rjilBtTi5 <o M^-^ fi-fS^i^g (1 5 
0 8) idXimm^r^i^^ ■y^)\y^ (1512) (r>---^tfz\%%-ys-^. W»9IS^V^T 
<>J:v^c, m^'k^JE-t^^^ ( 1 5 0 6) <7)#'b^*6*)'i^Bg{i^ i)^^mx^m^J:^^ 
^^■kX^^j:i>mfz\'^mM^'tX^mi-^^tX'^^o tH^^J^tf (10 4) ;6^'A;^j€-^ 

(10 1) i:^^Km^^'txihtit^mK%hfi^^m^^^-r^<Di±. mm<7)MiKx 

ilJi$itL$fi t<ii^itJ':t^»^'b^^iE$*L^s:^S&li. tB*SSS^ (15 16) «r^t 
T^SBIf (10 2) Tfi-hihtl^fii>o 
[0 0 6 5 1 

Bti;iE'<^>:i: 9 ^m^&n^^ ( 1 5 0 8) i^XXf/ tfz^t^-^m^r ^ 'J 9 )V - V 
(15 12) lcj:oT#f)tLS-e*t^'ii'<03l3i<7)^5?f±> #t)tL;&#^o^»^lcS 

[0 0 6 61 

117 AlC^ 1 (O^J^'^Tj^fo 

a^(7)m*^i^fl ( 1 0 4) >5^f5^;&T^-f (10 5) ^^mmxm-fo iii^L/^^jo± 

[0 0 6 71 

It'^O'g-^^l^^^g (5 0 8) lc<toT:g-^aSJt^-^A^^7tiiM{i^ |5]D<it, ^J;t(f> 0 

s^tiSo x.t7li-f (10 1) iU-f^"^ y y<^-Ktii-\'^^'^-^j: \\£-J^ 

J j{)«&BK?n:5)o C:*i»i> Tl'-f (10 5) lc¥fir'5r'i^® F ?r^-f *o V:-A<^:^|r] (J£ 

J i^ii^o T\^-i (10 5) (i. M^c^^Hj-'i' > Kj5Ij^^t;^5V^T 1 ?^S^;i:liW«<7)!^ 
m^mm (extent) ^;&t^i:i5^1-^o <rc7)»^{ix 'iJ^^T^tHf^ kCMttz\tkD 

F<7)iiSpj^j:oT. -y-^f K • x3-^^±^m'^w.^ttz\mmmtx-i>i>^t^'^M-f^ 

"[0 0 6 8 1 

Kti> -flgli. TV^ (10 5) ;6^'l^tt^::^§'i«<7)7'^7 K7>V:~;^^rlIMt 
& 1 oi;#x.T'b il/^o TU'-f (10 5) <7)'(@>^ <^^J^t? (104) ^TIW|+B-Ci!l^ 

[0 0 6 9 1 
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^ 2 "b"^ 

Cli-CJix €^3l]i¥S ( 1 5 0 8) ^ TtliPlPBr-f ->':5';^ • 7'f Jl'iJ' (1512) 

10 4) J: 9 M$-^TV^-5>o itl^Hl 7 B i^Tp-To S 

>«'<?)#-t;6^''?-ti^'tioai;tJ^^fl (10 4) fcsai;?tLSH(li^c:tL^i;^x.<b^t&il®li 

[0 0 7 0] 

m7B7f)^hioT!)^:hX^K. liitl^^^l'-^lhn-hm%\i. [3 7 Bl'*3V>T:£^^<b:&l^|S] 
;5-MS^?^6^lcif;^1-:&o Lt^cj&^'oT. (10 4 a) KmHi^^^^^i^H^M 

\zMm\i^J:<. ic7?;^:si)7W'f :6^^ffilt1-<5>»<0#-9-t=Sr^o (10 4 b) 

o^«lff(10 4c, 104d> 1 0 4 e^) tc-^x.f)tt*3llSiJi3i^ftjl^l§:^1-*<7)-C 
[0 0 7 1 1 

fz\f\£-M.^^'^J^^^j:-r^ti}mmti>o ^^#t^/h?'5:il5ji (t„ <<T. . n) TJi. 
lf-i.(7):3J|fi]Ji, 71^^ (10 5) K^LXiHiU^L. m&i^%'<ti>t (max 

t. ) ~T. . mm^nLxm3:mm:^\^ttj:i>xo^^m'<^t-/)^x^&o 

[0 0 7 2] 

vfiESr^il-rs (fcjcussing) C: J5r < ^ail"* ^ So 
[0 0 7 31 

^m^K X ^X 7 l^^ (Omt^ii^K^Wt ^ S E T hfl^^^<^Mmi {7V^<D 

l-i3>t'6-9-'< K • D- y (^PI<7?7V''f • Xli J:;i>) O l^^<;i/?rffi:T^-^^ ^ 
§:?)o mL^f. if^y^mtfz\ti)^^±.\m^^Wi^m\^^Xs #S ET55^^c7)#-^oMte^ 

[0 0 7 4] 

^ 3 

>g-f-a5£^|£ ( 1 5 0 8) ^Jiy/^^cfiiii&T-f ' 7^ (1512) \'^X^ 

xH-^h^^^^mM'k'mi-f^m. ^sset (104) ■h^hTtvkkmfs'D^mz.ii 
\,^xWRLfz^^.tx<D^^y YimLmnv^m&^Mk.tz^%HK ^tct^s etic^lt 

hXo^^'t^^i^'h^x^ho ^Mmi c\^7^-to 

[0 0 7 5] 

117 Oi^'h^-b^hXo ^(D^^ii^t}^^^ (1 0 4 a^V^t 1 0 4 h) <0^^\zii 
^¥i)^%±\.. ^fl\tVit-fi7.^. (focus point) \z^v^XtSL% (converge) ti><DX 

[0 0 7 6] 
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(focal point) iiLM-^^y^l^ f = 



fs 

fr 



m2] 



n#@(^^I^S!7)^aS P„ = 



Ptiy 



[0 0 7 7 ] 
[0 0 7 81 

^$-fflv>:5.^-&^c7), ii4^i^^^i-o i<7)^jif^i^-c}i, ^^A^y 7.<r>^ V 'J 

'g-^ilM^S ( 1 5 0 8) ttz\t^]Br4 'y^)\^ • 7 ^ (15 12) HJ:oT#fjtL 

^ o 

[0 0 7 9] 
[0 0 8 0 ] 
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[0 0 8 1 1 

Lfz-fy^-oX^ ^iT'fiJfflL7t-^&«J'5r:^fe-e<jt, 'j7''J>>--^ ( 1 5 0 4) ^rffli/^TNIi 
[0 0 8 2] 

iff t<(i> ^1^^ (10 2) (i. M<75^i?i3J:y^3iji#|§:=^fSx.. #-^5:^1? # 
[0 0 8 3 ] 

Jil ± gii^ t -> X r A li^B * ^ c?> T% #M '5: ^ # S O m l7 ^J^^O 7t 
[0 0 8 4] 

^^#Sii:5{>5-C^;i>o ll8<i> ^:tL$rlRB&&5tw^®|lT'^LT^i9>.T^'f (3 8 0 1 
) ^rfflv^T, ■9-'^7>K (Bl) 1 e- A^-HSWl^fi^^Wt^li^X^ (X) (cfRlftTllr 
^maitTv^So CtLJi. 117 A^/>:fii]7Blc^L/cJ: -^i) i t ? 

-fr^i/^C: t 'boJ^gT^So ^2 e-A (B2) (i^ '^tS^'^^J^'^'S: tT^ai?itTV^S(7) 
-e. if-J^imM^ (X) ^20 L. dicing ( 3 8 0 2) icSlttT. ClO^-g-'b^Sils^ 
W»w]i?5C^HilJiii-So ^3e"-A (B3) Ji> M^i:^§'5:AJt-eMai;?tL-cv^;&(^-c^ 

, e-AB 2»i:&-^f7't7> K (ti£5|5(7>->J^xA-c»i. :&^^:^7.t:-;?7) -^f > K • f-^ 

^^>^^^ ^-^f^IilJ^i1--5.B^f^^«1-ss§^li^ e-A^n^^^;5,o •e^ijx.if. 

:e4>^v^f-^^>ji/lciitI](7)3l®Sr-^x.tnf, ^f-r ;^;^;&«^KW^c|5l^^c^-•^f^I^lJ11- 
:|> J: •) i:: 1" S C: 1 1 olBg-C^ S o 
[0 0 8 5 ] 

::fli^M^i-i>^Wi:^9 i'^-to 3 0(7)f-^:?>;i/ (3901> 390 2, 390 3) i 

^fi^'Mmm^^ (3 9 0 4 ) KXti-f^o mm^^ (3904) a. mmmm^ (3 

9 0 9) /6^;^S1-?)ffi:/itt> ^i- ^ )^<Dmm^mM^ :h o ^^^^ ilM L ^'^i ^ ;V 
^aetf (3 9 0 5) , iD« (3 9 0 6) ^ If^Stl ( 3 9 0 7) i5 J: 0^ai;b^l^f5 (3 9 



(24) 



3P 2004-531125 A 2004.10.7 



0 8) t^^ltig-To :9-@Hff ( 3 9 0 5 ) tm^^i^^LX. vl<7)«^ji]i$ -fr, 121 8 

^t^ii^^^^)^'tm^£^^\^^-^Mii!>thoMmmm^ (3909) a. 

•v^^i^^rl 3. Sm s /i^tii]i$^^^ -y- 7 > K • ^ Ji' t [s]P#H?IJ^t S i: 9 t , 
Ml^ ^^f- ^^>i^^22. 4ms T^ittilji ^ -frT > -tf ^ ^ K • ^ ^ ^> J: 0'":fcf- r 

mMt^x^\^-tho i-^^}^(oi3\^^^^thm^. mMmmm (3909) lii^^^r 

#itL. >etHC)tsCT3SM^PIp1-^-t55«T-§;&o ia9T-{i, (3 9 0 4) li 

(3 9 0 9) i)'€^^^^m^\^Xl3L. ^^^BBtl7!>^tliiJi-*^T(^^S5#^twC:oii 

3 9 0 9) ^fflUV #f--V^>;i-^iS5l^#^tLSil]i^M^t. S!l1@(7)jl3iJ^V'p(> h ( 
3 9 0 4) i:S^t^f\^. ^^m^KmMT-^^mi>^t^^X'^:bo 
[0 0 8 6] 

^-r^ :^i5XUV:r:t^^li. DVDyv-f-V (4 0 0 1 ) <D X ^ ^j:^^mi^h1^i^^ 

(4 0 0 4) ^fflv^T. ^--T-f :^M-W7!)-'h^^ -r ^ :t • f-^^;i't#'C. #f- 
^^-;^^l§9 ^1-^1 nepiD 1-^2.0 ;i--f''f ;tg]i$im$|5 ( 3 9 0 9) ^ef':^®?^^ 
S (4 0 0 5) K^mt. tfT^;i-M^M'5rft/iftilM$-t. J: Wlt^^^lB] 

^Wi (4 0 0 6) Utti;f7tSo -^x.;& fr:4-ii2ili> -jKt^> > K • 

(D^r^mmit. ^-r^ :^mm^^ (3904) njroTii^^^itTv^'tv^if-AB 2 

«li^±-C«^»;iiJii1-S-<^'t7:/ K (f!lxif> las-CJiif-AB 1) i)^7.\i-iJi)^hWL 
r^HWl^miie^^Jl-isV^Tj (at substantially the time) irv^^^HioTs itl 
[0 0 8 7] 

MtLT. t:r^iiS¥S^#^Ktj (3 9 0 5) V^hmr-^m.-th^ti)^X% (H 

1 0J::i3Jt:2>,iill$r#B8) . LX\£- ^<r)m^'{k^m^\z^-)Lh^h^h^^m%kz 

->7.rA<7)^--if • y :?'-7x-7.<0l®±^7]s (otvscreen display) ^fSiJt^it 

[0 0 8 8 ] 

:i|s:^Bflcom3g)5ilM 
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[0 0 8 91 

in'^ii^Tl-:i>^S$r[iii 2ic^-ro ^o^s^i^ iiJD<o«^S (3904) 

;K-:^«>h (4 101) =£'^SB|?<?5mSf^SBMtTV»:2>o > ^ > Y 

. 0^^$<7)/^i6l'SO«l'^$tLTV^^o > K'>^l£ (4 1 0 1) {4s 1 o<7)f--v^-^;v 

ic^-r^ mcoffii^ic'^^ > K-^Psi^^iiffl-r^o t7^c>&«oTs ->;5^TAji, ^^^-^^x^^^ 

[0 0 9 0] 

i:^-t^'£^m^^^^K fimmi^l>it'M^Xti:\^^o Lfzi}^-oX. c: O J: ^Sr ^ t:: 

^LTi4. ;in.h<r>'S!.>m't^^mtz-tx^K. ^^>y^m^^^3-t^^tTb^x^^o - 

^J^Hl 1 A'Sjv^LIII 1 1 DKm-fo Ml 1 AI4. MM^^J:^^ > h'^m^^Tfsto TV 
^ (4 10 2) <DnWi5:< ^9-^ K • \:i ~ JgfoJtt^Sf^t 

^fztt>K. ^'L^^K^;hm^^Xy)tlhtll'^)^-^HS:<^j:^X\^^^o ^S^±^f'S>i:^ ^ 

^lDV^)\^i)^PIi^L. 7U^<7)^.t^Uiz$i^^^^<r>-W^\inmL (HI 1B#BS) , M 

:^S^'» (FSD : fun scale de-necti on) Km^M^-^^^^o ^lH'^mj^t^fzi^ 

x^^o ^fi^mi 1 cisit/mi 1 DK^-To "Mmii^^^^^iz^fix. nm<r>^^ 

^) -J My 'if {4^<^i:'5:v^o 
[0 0 9 1 1 

m^<r>^mt. %\>m<r)nwm.%y-h^x^%t.W:xi3-bo x^tz-v^-^x. m 
n-x^n^\^tz'<y ^y Y^m^<Dm^^\t€^mx\-iii<. m \ \B\'^^-txb^j:mix\t. 

y K'>»4isi#no tx\^yhxmm^'^mifh7fmm&^m'&-t^tzt). ^lt^^<;u 

[0 0 9 21 

o L7L';6^'oT. 2oJ.a±<^J§jgE^^i*{cML. D P A A^S^ffl v>TM? 

[0 0 9 3 ] 

lai 3 14. wsi^\z.^iii>m^wiRit^Wi^iri>-mfy^ji^w^m-ro 

Xl3^^ 1 0 1 14. ^^^^T^'J -y (2 9 0 3) ti^g^^tLT^ 19. Ltzii^ 

•oX. MifOf-^^-^^wrtoo- • ' 7 ^ ji^f ( 2 9 0 1 ) • /N';?. • y ^ 

(2 9 0 2) iC^gS^^tLTV^So o- • • 7-^ JWrJ' ( 2 9 0 1 ) *4. (290 
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4 ) Kmm^fixid y) , 55-0211 (2904) n-kxcoim^ (2905) -15 

(2905) liPDAA (105) <7)N1@<7)'»|| (10 4) H^^?ttTv^2>o 
[0 0 9 4] 

/N^ . • 7-/ (2 9 0 2) li^ H 1 K^M^^r^-^^ :^ (10 2) i: [^-<7) (-e t 
(10 2) -liT^U:^ (10 2) fiiP^tl ( 2 9 0 5) <Dmt'-Ymm 

[0 0 9 51 

ilhikM^^<D^Mi^^ (far field cancellation) (D^m^^Bt^fzi^li^^^^^^t 

•Thz^tt^-c^h^ w&mi^ ^^mz-^m^t. -^xtmcmmm^ (^ffl±iio) 
^j^irmm^k^-f^m^^ (2904) t(Dm'k'^^L. -:)oMMmmi> N^eao^^n 

jS^&^Oi^ltWji^yi^ (global far-field nulling of the lew frequencies) $r4t' 
:S>C:t'5r<. 7>^- (anti-beaming) , BP*,. ^^m^(7>m^i!}fnt&t^j::S> 

o 

[0 0 9 6 ] 

f^. :^^mom4<Dmm^i^-:^mi. ojm^r^i^^^^ • y-i )\^^ (512) =s-fflv^T 

^mwt!^xi)h:itiimiLXii<-<nxi>^^o :i<DX^^j:y ^ )i^^KX'^x. 

islet's: & 31® ^^;t ^ 'Z^^ii v>o #t^#-<^ A:t7#-f-<7?a>^ <^^S& Ky-fJi^^im^ 
[0 0 9 7] 

t LTfflv^ Xti^-W (10 1) <7?M'feaJSi^^^^^'M1-&o ^ 1 3 K^-rX 0 
(1 01) a. • )\^^ (3402) nj: oT^jiigE^^mMJc. 

trn- . /N'T. ■ 7'f (3 4 0 5 ) m:oT#JS-«mMli^t!l?ti^o 

^i^mti*^ (3 4 0 4) n^tb^^t. ^m-^^mmi. m2^^^m^ (34 
0 5 ) Kmin^fi^o m 1 ^^^^^ (3 4 0 4 ) ■i)^^ti:>i 7 v4 <Dmm.m^m\t. M 

'^m.^^ (3405) x^^-x^\'^o MT'ji. m.^^^%i)^^^^m.m (bp*>^ ^t^w 

[0 0 9 81 

^^t^tLTi/^^o ^<^^^i^. u-;^7. ■ y ^ ( 3 5 0 1 ) isJiO^V^-f ■ 

7. - y^ )\^^ (3502) \zX^x\^^XifmM^W^^'ji-\'-^%i^^^o ikmmk'}^^^ 
(3 5 0 3) \t. Xti^-^<D\m^^^^mi\'-m&\.tzWi^^. ^1 W^^J^II^'^J 
3 5 0 5 ) Km^-f^o i(75^jT-|i, icT^^lt-^Ji. T V ^ \^<D±m.^^Tb-^h^^o m 
A*€^0^/iM^'S-»2ailJ'»tf^^ ( 3 5 0 6) Km^tho 

hfztbKm\>^tzii<r)}im-tLXiiX\^^o ^<d^%. tb;b■t?>fI^-^ -fftM^ J: t^itiS?^ 
#-t^j!)D^1-*/c*H, ( 3 5 0 4 ) 7()^t£^gt ^Sr^o L7t:;6^'oT. Cico^MM^T 

[0 0 9 9] 

c<^^^£t^^i^ '^hiM>^^nt^^x<Dm'^&m'-^tz^xm-xi,^. mmm.m-^^'^^ 
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^ o 

[0 10 0] 

->> 5K;vJi. fflv^S^t^lf «t»tUg5^1-2> t < LTv^'Srv^c: i: Affile LTi3 
[0 1 0 1 J 
[0 10 21 

^^m^^h:iiii)^X^. :8-SSIf (3403^ 3503> 3507) om^cft^^r^r 9 
[0 10 31 

Hi 7 ic/F-rr p-f §rMfti-2.o cicoT i^-r-Tfi. 4'*fB^#i5Jc-i£m-rsdi:t»^j^ 

t\ El 6 tcistta J: 9 ?i^fc^'(8-f-aiA<75aM^r^t- IRTIi'Srv^o 
[01041 

1118 14. L;6«^(7?i|isWJ: 19 'bftv^^i^fl^r^To C:<^^J^§|{4. mi^V^Tf^tl^ 

i-j:mm<r>n^^<r>rvy{\z:nmKm\f^h:Lti)^x^h^ iciTfi. ^Jfel^s 7 0 wtn.^ 

-[^(fiJUSIi/^JglSltt^^x., {7 V' -( <D%^<r>tztb\z) ^(7):^rfBjn 
■c^'9. Mtc$f i t< 14 3 : 1 -c^ij. '^K-mUt t< 145 : 1 -c^^o ^^^^<o¥y 
X. ^^DBl*lU;fel/^T^V^J§[p]i*:d^'#^ilSo i<7)7U-fl4. :*:^BJ<7)^t!!<7)lfl^(^^^t*tL 
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[0 10 5] 

F • ^-^^ fz\-i7.T U^tj}^^i^^ti!,tfzib<DP DA Aiy7.T^<r)^mKm-r^ 
[0 10 61 

:*:^§g<^^6<^l^fi> DPAA=^mT' (ttzii. t<7)v^ 
[0 10 7] 

±, DP AA5J^t)St*t7tM;t^:^jgi:'5:V)> t>a:?> 7 l^J^o 

\:-mm<Dmx-. ■^'yy h'iiKmm^h^^'f)'&x^Kmi^^mKnW(.M^tii>o Ltz 

*«oT^ miSOi^H, M'5:^A*#-^^ai-#l!(<^^'S^*^'>^ K-g-t^-DPAAHJ: 

^m.m-^h<D^^y K^Mjiai?-^^. cfc ^ liti>^:^ iilc|Sitt7t^ttc7)^-<7)DP 
AA^fflv^T, KcTJ^TcM'tJiS-^f > KJfeltv7.TA (multiple separated-source so 
und radiator system) Sr^^i" i> vl i: i)^X i S o 
[0 10 8] 

112 0 li, (2 10 3) ti#^<7)^^M?'ilx.^/ci6<7), #-<7)D P A A ^ J: 

(Dm^tfz^t^WM (2 10 2) co-fSffl^^-To itL(i^#.L^3l#6<)^a.-liS-cf<(^-C 

[0 10 9] 

H 7 A ;t 7 B LT^Hgi^ LtzX^K. "9- •> > K • if - A fi. -^^ < 

fi<r)m.^^/^m.^<r)mii. ^<duw.. tfzii^<D^ki5<D\^^r^'''MiKrh:itii«smx' 
m2 Hi. -^^y V • }^-^^mm<^ti:^^^m^:foK'^m^^fzt^K'^hfi 
^Mt^fit'fiMm^TT^'ro DPAA (3 3 0 1 ) li, (3304) m^i^wi 

/cSIt^ (3 3 0 2;fc3j;lf 3 3 0 3) HlfiJItTif K^^i^ail-^ i 9 l^i&i^nri^T*^ 

o 

[0 110] 

^^yV- (3 3 0 2) <^Bti:^<^Sk,^.F 1 (II2 1#.bs) IC^^v^T^^? 

(7)^:6^' ^9^^t^ :te,^>P 1 K^^ ^m^K\i^<r>^'> y Vib^KX^c K^^<Dtzi^K, a. 

P 1 ^IV^^«tli^ ^'>> K^. (3 3 0 4) <7)^i-f97j^^|§ai1-'5>'(><7)i: tTE$D 
■t-ijo M^^^ #'btL-5>e-A{J0^'tt;/AV^<7)T% (3 3 0 4 ) (7)T^:9't::v^^ 

[0111] 

^-^^ K • t*-A^^|t§f (3 3 0 3 ) <r>'ik1j(D^^.? 2 {mz l#Ha) icisv^T-g-^.? 

ico^j-'^?> K'Sr. ;RM§|<7)|ti:^ti^;&^|^^..iS; (reflected focal point 
) F2' :5^e)^aiL7t'(3(02: LTE^-rSo i<^J:9^I^ P 1 Ji^^SK^^Ji. •iJ-'^vK 
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K'g^*M'5r^5'^t7tWtciai-rSi9t^DPAA^i)f^?-e:Sli'#-. ®® (hard) 

li. tS<7)ii't<7)^f F:^^S]E^Bg;t^<^<^$:ffl''^"C^ 5iJ'(@<7)#m^^=i)t^E^1-* - ^t!*-' 
IC, c::K.P)O#>fr«0SM»C*3lt*^tt^'tlM<?5'&mili* (focal regions) (lo^,a 

7.e-:«7 (DP A A) <^<?^^fflv^^ ^ir<^^^0^^|»c^v>TBf>nsi^<^^l#«rfiJffl 
:^|&B^ i <?)S ^*<7? ^ 'S: ^iJ ^i^. t± > mi ^ T (?) D P A A ^fi l:: J: o -C T' ^ , 

xti^^<r>m%Ltzmi<r>^t\y-i-ox^i3%^-^m^x^^^tx%ho 

[0 116] 

;$:|§ig<7)^7(7)1B«(±. DPAA<7)^--9-'l±#^<7)^^^->;V<7)^j-^ > K7!)>v^tJ^<7)#^<7) 
n^V^^^^X^}:::iV^m^X'^^tfz\t^M'^^X\^^hi)^^m'^t^^hi3K ^li^^l^ 

^yiJ'^Srfflv^*) , PDAA$iJ»fi^ W^n^i3'i^:^y<7^fm^'^^'tX^h-ti>t^ 
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[0 1171 

X^&o ^Jx.»f> fl5Jl<7)^M^^T;i'^^i?>7'ni?'7A LTis^. ^f^^^^ ;?7^7<7)tl 

isXif3M<r>^T)V^m^^^m^mj\^ii^^x. {^^y. ^pY. tfz\i3 

M (x, y. z) (IH^^ Jil^^-->3> (elevation) , ^M) ^<D^m 

[0 1181 
[0 1191 

tfz. t'<D^^^-^)^m^'S:^^y^W.\^X'^xmmti>T!>^Mi^t^^^i>tkn^tX<. 

:ifih^x^'^m^hmm-r=t x n-r^ t j:i.^o 

[0 12 01 

|g|22li> DPAA (3601) ±KUW.-r ^^'T:^ - i] :^ y (3 6 0 2) ^fflv^T. ^ 

-ij' (3 6 0 3) ^m^^xnt^^h-¥x^ho ij 7^mm(0E.m±.\,^^ 

°[0 1 2 1 1 
[0 12 21 

7.^.^-nm^^m^'^U^^^^tKX^x. T.T^u^^^BXV-^y^y k • ^-^^ 

[0 12 31 

^mi. ^^y^P^iiUne- L7t 19, tfft-i: (skipping) o BtL<\i. C 

y7'p^-^jzt\ftm^i^^^-r^mt^i)'i>i>o 

[0 12 4] 



(31) 



JP 20O4-53U2S A 2004.10.7 



<^rpiM^4t'^ ^ t < ^ • ^ ^-i^ ' ^ V y Y ' y r<o^^-ti^^^h^ii^ 

°(0 1 2 5] 

PA (public address) ^IXfuy^-Y • -^f > K • vXrATIi, DPAAO^I^I^^^• 
ia5l<7)7. (DPAA) OJ:^^^ J: Ij/h ? =5r v •> ;f?(7)D°Diix.T'. 

telligibility) 

DPAAfe#^^•^->li^ DPAAA*»^^i^?tt;&7-f • -^^f ^n7;i->{C|IJlt«> 
[0 12 61 

(crowd-control) i3 J: ?/¥:*YS|Ji-efi> DPAAe-A(7>7*-:^r->>^'*:fe<J: 
WlRjt^iioT (t/3i&<)H:a^?(f^7'> K;^ ^;-:*i3J:^^Vt/v:^i.-^->=^#t^J$■^^^- 
DP AA/^•T^;^^rP^LT^ Ja < MPfi'^^JtrKai"^ i <t ;6>'-C# (foca 
1 region) "Cli. DPAA S E T#i5ct I9 'b^^^ 35^1-5$^? ^ C t 1 ^ ( 

[0 12 7] 

[0 12 8] 

:$:^5^(^^l<7)l«<7)0ig'5:*t{fi?^lOgi§g?r^f9o -tt'b^ Mi&<7)-?-<^^O^fil 
[0 12 91 

132 3 ^^mtht. -y^)^ - "f^yY- 7'ovii5' ^ 1 0 fi, ^Ifttl*;'cli7'i7 K 

If-Al2-K 1 2 - 2 LT^5t£B^t^.^ tiJ^$£ffll*]T-. T l^-f 

7\^^i^h1^iii^fi&'f'>yy-^~-i^^. ^<DM^k<Dmi^W-A^h^Ltz 

[0 13 01 

112 2o(r)-9-->> F • t:-^ 1 2 - liSctU^l 2 - 2 ? tiTu^^o ^1 t^'- 

Al 2-l^i^ fPM(7)-gPT'^)^1llMl 6 ncifiHtTSItB^tt, E^li^J^l 3t'|q]>tT 

fzi,(Dh LTE^T^o «T'^-r^2lf-A 1 2-2(i. «t 1 3 l^ilJlT^ S T-(c 
[0 13 11 
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•9-7'!7> K • -9->i7> K • iyy^7-^tW^'t^Z.tX'^i>o r-f )^ ■'f'yy V • 7*0-7 
[0 13 2] 

1112 4^rv^t[l2 6^-li^ T^'y^')^ -^^y K • ^ n x ^5' ^ (7)13 ^ > hji^^'a 
•yi>lli<7)Bil-c^^itTv^So A.t7tci5<'^T> • K^p (PCM) Blo^ii 
7:«--V7 hOa'^I^It (audio source material) 3 h • (CD) 

. f''f v^-iv • t*f*:t • f -f (DVD) ^(oi^ti.T'^'^A T^-a^h. - ^^ 

y K • 7'Dvx^^m:oT. s/PD I y<D%^mttz\mmT^ ^/^p 

liDolby Digital (^#g^) t fiD T S (^liM) O J: 9 '5rEili3 J: 
[0 13 3] 

(H^-lirt') ibia*^5*LT*5l3. r■f^:^^'X■h'^m^^<OW^ (AUX) t^^pTb^ 
(LFE) <7)<J:-?^. 'e-<^#<7)f-^^Jl^^#lEl-'5)J|i#'b*i)o 

[0 13 4] 

:iiih(7y^^^)i^ttiit^^^)i^nii. 2f-^^;w • ^y/)\^ • h^^fl [s 
RC] ti-et^^n (*&VM±. ^f-^^;u^^-<7)^^^;i'S RC^Si§?-fr^i i:7!)^'-e 
§2.) > ^mm. i3 J:z>'S^f>7"'J ^i^^'^^f*/^ (*7^c(4. ^yv3>i:t-C^ 
) <7)^i^65'5r-9-^7';i' • l-- h • n '^'^ [S S C] (ii^J-C<±. *^ 4 8 . 8KHzS/c 
»i9 7. 6 KH z) feJ:Oflf y >ft (Ji«HI-e(±2 4 f y h) ?r#T, F*l^v;^rA • iS' n 
i^:;6^^?lOT'-^ • ^ "a -y -ir i)^ hi^tLX- h h X o Kt^oo i<7)^>7';v • h^m' 
J; o Ts n y iJ' iiJt ^ofi^SJt^ ^ n -^^ ^ <o K U 7 h , i5 J; 1/^5' n -^^ ^ ol^ig-^tttc J; ^ 

^^^mtfUitj^'^r^ )^ ' ^■^)^^i>mm [pwm] ^j^st-r'<iij^^> pwm^o 

[0 13 51 

M^kK. 2oiU±<7)r'f v^J^A*^^^^^:6^^^^f-'-^ • iJ' n >^ $r^t ^^-^^ (Si 
f><^ ■B^Jx.lfv SiJISOrV v^;u ' -^-f n7 * > • ->7.r A7>^^>*/c/ci6) 

SRC<7)ai:tJf4> 4 8; 8KKz<D\*i3X^^Lfz^yy)i' ■ ly- VK^y^^X. 2 4\fy 
Y ■ K<??8^^^WHC«?tL;&o 
[0 13 6] 

loJiJl± (ii^jT-{4. 2ot/^'f43o) Of'-f viJ';u€-^ 7*0 -b -7 -y- [DSP] Ji^^h 
^ffli/^TT-:J"Sr3!!kS-r'5>o itl^fi. fiaJx.^f^ l 3 3MH zT|6i^-r;5., Texas Instru 
ments1i(7)™S320C6701 D S PttfUfX < . D S P 14^ nn<^iz35t'^. ^ - VMi:^ 
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YKio\.^Xlk^th:Lhi)^X-%ho Ml^SiJc75'ft#^»i. D S P ^: F P G AOii^T'* 
*o **Vi^i^ r-f v^;v^?kS<7>-$RS/v:»i:^fB^. #^ffljt*filell& (ASIC) <7)B 
l(?>;i7 ;^ ^ i^^k-> 3 > J: o T^iS tT J: v»o 
[0 13 7] 

DS PSfix T-f vi^'^lx • ;^--T'-f :t • t- ^ Xti^^<07 ^ )V 9 ^m.'k^^i LX . M'^ 
[0 13 8] 

LFE] f-^^jw^r 1 oJ^±<7)fl6<of•^;f«;^^ ^^i-^ ^^)vtm^^^^^^t 

[0 13 9] 

-/)ViiXlfm^^\'K 3 9 0 KH z K^\^^XZ^^^}V<D2 4 V: 7 h • 7- KW;(:J'9->' 
[01401 

iiCT. gS^Jlt^F P G A i-C% SM^^I^l^xV vrJ'iL' . r-:^ • -if > T'JKT)^. 

ttz. ARMnTH> ikT<7)->7.ri=.M'fb*3 J: W^ii#'b«!;Si-2.o 
[0141] 

#^7> h >; -Ali, Xilinx7'Y -;v K • 7'o • h • T W-f • a v7 icA 

f-^^;K^=S->*<7)-r'f v^;w ' ^-r^ :^ • r-^ ' ^fV7';Hw-^x.2.<?>l-'iJ^II'5:3lIiSr 
45£1-^o 1 ot'o<7)ai;t)^J^If (i<^*iSl#-r(± 2 5 6^@) i*. ^-f-^^r-^i'^StDcfl*! 

[0 14 2] 

7*'^^'-b*-->3 ^ (apodisation) , tfziiTU^ • 7^^''-^^ • 'i' ^ > K-^^-Y > 7 (a 
rray aperture windowing) (gp*), Mi^M^ii^f^^L (graded weighting factors) ^ 

. ^^^^<D7u^ <D^'L^-^-h(omm<7)mmtLx. m^^m^^m-^K^mLx. f-A 

M(^M$tt/c^'^'2.e-A«'^^-r*ii:^Wifet^^o iti-^Sy^^c31®? 

.^'U 1 ^t-^. -e LT 2 5 6'l®<7)'^$^t|(7);§^fc 1 -o-f^X. ^iiSX 256 = 2048 
'|@<7)ji^yN*-v3 >i:;tt9, ^^§|^HF P GAlC^sv^T-a-ftL, 2 5 6fl<?5^^fe?^x^ 
^> '(@S1J(7)3 9 0 KHz 2 4 fc'-y h'g^$-4j3g1--S.o ^tT'va >t UT. 7 
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[0 14 3] 

2 4 tf 7 hi3 J:0^3 9 0 k H z C0 2 5 6'(i<7)#-tli^ x [ij^llic F P G A l*ll^$> 
&«^<k//-fX^?^Ii!^^rii$i*i. r-^ -^yz^Ji^ ' 7- Kfi^rS 9 0k H zlc*3V> 

^m) F^T-li^v^^-f-^y-fXJt [SNR] {i*l3#L7tt t-e**o 
[0144] 

^mK^m^j:^mmm<r> i o<i. ssc^dsp^;^ o y^^^<DiEm^j:^m^ 

<D^m^-t^^i:'^^^o ^^ii. 100MHz/256 = 390, 6 2 5 H z t^j:*) . 

;iiiKX-oX. vXTA^'(^ti*3V^T, •9->7';u • • l^- h '^Mi^ n ICO •;/ 

i^1-:5>o -r -f v:J'-'l'PWM:5'-Y 5 ^iJ-* • iJ' n >7 i5')gi^?g['b> D S P "7 ;^ ^5' ^JkS i> n 7 i> M 

• :^-r^:^ ' ■9->7';v . •r-:J' • u- h<DjEmt£^^m. 09x.»f> 9 If hPW 

Mlc^LT-9->7';V • h<75 5 1 2f^ (2 ' = 5 1 2 t^^ :E> ;t ti-T^, t ^^IJT$>* 

[0 14 51 

-C^So 4 8KHzc7)x-:5' • V-- N-CJi. prfg'5rft/h<75ilM<^i!!i{i 1 -^-^ 7' 

fiP*)> -2 1 -^4 ^'o3i^^1hi>±K -:^1 9 5 KH zr-^J' • V- hffi, nTtg 

gl^Jt^LT. %%m^i'^^y KMl^g^lX^^Bfe (sound-path-length compensation res 
olution) { = nWMm%'m^y-'^^^%^\^tzm ^^-t^^t\iMW-r::$>^o 2 1-7 

[0 14 6] 

i i) PCMT'-^^S@1^ffl65'ii^D';/i:/iiJt<7)r'f v^Jl'PWMil^^r^vli:!!. 
7- K:g;6^'^V>^IWm-C^-2.o «?!)x-»4\ 4 8 KH zOt'-^' • l^- >*3j:yfl 6 
■X^li. 65536X48KHz~3. ISGHz mm¥^^&3) <DPWM^^ y ^^Si 
i3^'iL^^}iti:Z,iiK 1 9 5 KH z<D-r~'^ - V~ Y i= XTf y ^ftT'(i^ 2 5 6 X3 
9 0KHz~100MHz (iElc*ffl&9) <D?V^U^ ^ y ^ ^^i)^€'^ii^£h o 
[0147] 

i i i ) "^yzfA^ • v~ ioT. ■^y-:^)v ■ v- h<7)ij^^^{ii3v^"C#^tL;5)€-f; 

^m^-hmi^^s ~ 1 9 5 KH z<7)-^>'y;u • V- b-CH^ #<btLi,'i-t^li&iI>i 

li~9 6 KHz <t'^;5>o fi^-<b7*n-fe;^ (tf bMM) li»^±S:^-'fby -fX^-r-'f v 

^^mn (SP*)> icT^Ji-^, ~20KHzJ:l9±) Ki^%^%^^m^^^^ ^hii^X^h^ 
[0 14 8] 

^j->7*;v • 7- KiPs^r^^tT'^f'-:^' • h V-AJi, Z lUh/ %<D2 6*(^S^J 
^m^'kl^n^o *^J-eJis # Ky-^'^N* • Kli> 1 OtK^S^^Ilc^ic^tiTiJ 
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[01491 

7- Kft^^-^t* /A®H<7>v-?;i'fim (^TtJi r^fij mm) ^-n^ ^tib^x-^^ 

^i>Kii. ^y:^-Dn.t}:^^-y^tmcmm^yt'~h' (PCB) ±K^mLfzim^ 

[0 15 01 

tc, 7:^D^^m^LPF) i:^nt^>'Z>^*':k>^o m%mm^<o^mLfzm3. ( 

ffm^i^tlf li-^^^ ^) -AK i^yy^-ADmm<^BitH^iiif^M^^^)^^^i^^^-r 

M^Oift^iSfgC i*lfi~5 0 *7tJi 1 0 OMH z t^i^) ii^V^Tfi:^^*! ( 

(?)1 : iv-i^-^raJt [MSR] {ii*€-t*4fi!ct> ^:j|5^8:t-i^(7):fti^n 

^iHtimi&m (0Ox.tfx >2 0KHz) T^UW^mi^^ mx.H. ~5 

OMHz) Xy)iii-'^j:y)m^(7)X'. ?WM^^^)T^Sj}^mK'ii>WL. mtll^M^M^PK 
nL^o ^<DX^fj:LPFii. m*a*^-C|i^/iJt?*f) too, MiZ'^^nilJ^M.^n 
^ m^ii. ^#^^11) l^f5iiL'5:»ttL»?'5r^^v^o ii^^. C:tLib<?5 L P F (i> i!'^^ < 

. ^:i^ty<r)n^Km^i^X'^XM\f^V- VKX<^xmmL^j:if^ii^j:h^j:^^m^. Z.<r) 

[EM I] ^%^-r^'^mmHV'^^'--^<-^ji^<D^m!t-r^fzt>xi>ho 

[01511 

PWMm;ti;^-f -yf-l^S^^i^? ti--C;B . i^-C;()^I^ Ci> i> o - v ^ liJlXS 
^fiX\j^^<DX. EM I <75Pnmii^<fei ib^</^o T'-f 'J^ )V • •y-'i?:/ K • •/u-J:^,^; ^ 
X\t. PWMl&i^fi, ^'yJ^-BDt tT^9Jf)iiTv^:5)@iS<^^)(?)T^^). i^ttjti;^' 

ilT-liJ^ri/^o :i<Otzid. i^yTs-BD PWM->7.r A^^or-f v^;uA^>#-^7&«-tfD(7) 
7;=^-BDm:^7ai*fcilli-fe'D-c^ 15. i^7X-AD PWMlcJ:oT4^:?tL 

hlo^i^ *:^m:>t7-^i : 1 MSR'i-t-e»±'S:v»c oi>). i^yT.-B'D P^umt) 
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<DM'^^j:mm^M^^^^o ri' 7X-BD75^'t^*<7);t-r :^ i^lilgf t'fflv^ (bH^ 

> EMI^#^LTLPF:*^-j!St::v^t'tiJ-LT'{)ie:'gt«:»J. jJ' 7 D<?)±^=&?il 
[0 15 2] 

tOPWM^^'JT7&«^'7X-BD PWM^35^t)^#i;t-«;W^i: trSlUl^itSo ^<Oti 
T'-f V ^J' ;W • > K • 7*0 V X iJ' (^^f'^ v ^ ;P • T U-^ • 7 V:^ t*- * T-Ji. 
i^77>-BD PWM$r|5li:'K-7^'7.f*l(7)^#^^f|-s<7)iI^^-^tJll*'^*:)-ii:, I^L 

[0 15 3] 

■r-f v^Jl- • ^f-^^ K • ■/nvx^^^(7)#^fi<j^j^ja5g^itci5V»T. 2 5 4 '(@<7)^l!JtS:t7 

3 2(7)M'5r:i)^N*-v 3 >:*^#^tl^ iO^jT^i, f-^^;w^ii 5 -C$):5.o SP*>^ -^ItG 6 
0^\^}Ut^£&o M^^^-r^ mx.if. 1 2KHz'5rV^Ll 5KHz) tX 

a. '^P^i^±m^^Mffi-ri>ltZii, 5mm'5:v^L3 Omm<7)ra>6^M-C^:i>o ^^ffM<7) 
rami. T'-f v^Ji' • K • ■/n->'i^:J'm:oTJiJcai:?*i^-9-'i;> KO^^aMglc 

[0154] 

112 6 -7 IC, f'-f ^ ;»/ • -If 'i' > K • 7*Di;i^ ;J'<7)a.--lf '^y^-7x-7> 

BKt^o i(7);ts^)ti(i. v^t'tL<^^^?tL;t:i--f ^ • M'J=l7)VU DVD 
yv-l"^) 7i-^<7)er^#■t'b^ g^®®^ Tc7)3^4'T% • -^f > K • 7'n V 

-xi^ rJ'^Sii^-^nJf J: <. x-f v^JU • ^'i?^ K • 7*n v x <7)7. r- ^J' J: ?/rj 

Jg1;i*>J:t/«^^^kJw'K#-r'&fi^!J<^2o<^)D S P±T*iiff1-;&^gf«7'f 
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[0 15 5] 

[13 21 ^A;i7^^ornyi^gl„ 
[113] K^%^^(r>-fxiv ^m^ 

<7)7'ay ^ilo 

\m 5 1 *iio^J#pi3 J: TfXti^-^M-^^Wm<r> 7 v>f offi2^tigg«:^1-|2lo 
[0 15 61 

[I1I61 ^m^<o^i<r>%mr-Xh5^m^^7rstmo 

[m 7 CI :$:^ej<?)^ 1 (Oiltt^O^fi^fflv^^ i:#:5> CI i::*^*T'§ ^i. 4 fi«<7)^^<7)|*i(7)SiJ 

<r> 1 o^-^i-i^o 

[0 7 Dl :$:|&§g(^^l<7).ltt<^^m^fflv^-2>t#*C:t*«-C|:;S. 4a«<^it^c7)t*i<^SiJ 
[0 15 71 

[13 81 3o<7)-9-«>> K • f-^:?-;i/^^l*l-e^'5:&:^^|p]»i|6ltt;^:t 3o<7)^ 
[1191 ^ 'Sr -i> MSg^t $r #li A ^ II #^Y^;vHil3iSr-^x.i.l^t'l'^t Ho 

[laioi :t-r^t ■ ^^^PK■^^^mM\^JZ^cx\dr:^€■^^mh^^^w.i:7^^^r 
[0 15 81 

[HI lAl :$^^9g<7)^3<^.^^^|ji^-r&;t*{ifflv^f)n:2.^i^<7)'>^ > K-^MSC*?)! 

[Hi iBi y\^^m<r>m3<7)WM^u^-t^fzi^Km\f^hti^m^<o^^ > v^m^<^m 

<D 1 oS-^-tilo 

[ISl ICl :^^lC>»3<^l«^gi0J-|-^;^cfit)(cfflv^i5j*i^a^<7)'i7^ > K'^rsl^c^SiJ 
CO 1 o^7r:1-|2Io 

[Hi ID] *^5g<7)^3<7)l«^$rmW-f2.7t*lcfflV>^;H&fll>5'<^'>-f > KC/RI^<7)SIJ 

<^ 1 o^-^-rHo 

[0 15 91 

[H 1 21 M'^'&'^'f > v^mm^m^j:=hi-^^PK'sm-r^mn'^^-tmo 

[HI 41 ^'^^j§«wi^^s!i«<7)aii;^^?iic#ait^^m^^/T^i-iiio 
[HI 51 m^j:^mi[^mit^mmthti!,ti^^^<7)m^miht^mw^7f^tmo 

[HI 61 7^'f<7)iE®H'^^t> ie^(i#»|j7:>^'ai*1-^jijSic^J^^^1-Ho 
[0 16 0] 

[HI 71 :^^m<Dm4<Dmmx^. ^^n^iSn^^Bt^'n^^'^^^m^^t^iUM 

[HI 81 aMjt^*t<i>^#^'^lfe|j^^FtHo 

[HI 9] HI 8H^t^lfe^<^7V-f$-^-rHo 

[H2 01 ^y^y K ••9-'J'> K?j)m^#'5. ;t*<^ai*^M|f<7)7 V'f :fe<}: y^Slt/*® 

[H2 n «?y(7)7V-f ^ <b O'lC ^STj^lt^? tf - A WN':? 
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10 1 6 1 1 

[m2 2] :^^m(r>^7<r>3M\^i^^. ifr:^ ■ :^ :^ y-^^M^H^fhiUzTl^^ ^y^tU 
[132 3] :^^m<D^l(DmW^i^^y^ Kxe-* • v7.r AcoMe^j^^r^S^^t-Hl 

[112 6] ^^'^m%\<^%m(r>^Wj:%%%%\^i-^. 7'^Vi')V'y^V7.\^-i3' 



[IEI2 4] 

)SM ftUX CD DVB DVD 

1111 



(S 26) 



JTTL- 

so MHz 



12 



TT 



K5-f/t0B (0 25) 



S/PDIF 



fix 48 KH2 
20/24 \LvV 



Bx 4a KHz 
24 tr^l- I2S 



8x 390 KHz 
24 tf7h I2S 



N X 390 KKz 



[il2 5] 



1 



so KHz 



n X 390 KHz 



50MH2 PWM 
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[112 6] 
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METHOD ANT) APPARATUS TO CRKATE A SOUM) TT ELD 

This iovenuoc relales to stecRbie acoostic a-iteiiniie, sni coccenn in 
psrticnhr £g)tai elecfronically>stserable wcimic mania c. 
5 Phased an»y lai r nna e gv well tnowo in Uw art ia bolh fee efertrennyictic 

and d» artrssmtc scomiic Selds. Tbey are tess well known, ten MQSt in sijiipte 
foflDfi, » tiw sootc (fiudible) ^nmsric vet. These lana- art ivbttjvcly cnu2e. a»d the 
invention teclrs lo provide iiapniYcmtris nJued U) a supcxior audio ecoostic ozny 
ca{xtblc oflKnag ucctexI to as to dticct iu output xaoic or less ai viK. 
10 ' WO 9<V31 086 describes a ^eeaji»itK:&iues 4 (Diary Gododsisnalt^ 
BU wny of outiwl tiansducen. Eacb tnioduon is capable of CRoting • socod 
pressm pobe mtf ia not able to fsprodace ibe wfcole oftbc sgcal to be cd:^. 

A fint vpecl of ths press:t bvcntiaB adibeues the pmblOB that can arise, 
wheo irrahipje cbcjiiids ej< ou^uf by a siufh asny of output tiunMlocari Ttilh cxh 
]5 chnzme) being directed in a difTcncnl directioa Due U> ths fact fbal eaia diannel 
takes a diflerent paib to ihe Itstena. (he cKinnali can be atidifalyiMtt of tyuAiwam 
wbcai thcnr' amve at Ihc iist«nta'*spcisil:po. 

Id accoidaace-wiib the Sat aspect, ibere is jxovidcd a method of creating «i 
sound 6sM con^trisiag a i^iSiity ofctenaek of aoond using an array of ootpol 
20 innsrtucen, said Bieibod ccmprising; 

fiov each channel, sdcciing a first de!^ vahie in it^ect of each oe^ 
Iransductf; said fin: delay va! us bemg cbosen in accoit^toe vrjtb the pooitioA in the 
array of tbe rcspcotivc tntmduccr; 

scioctics a ^ ccond delay fot eacb ciKuxoel, 5aid second dchy ysitxs 
25 - being choien in acconlence with the oyect e d tnveiling diataace of sound wavca »f 
that channel from loid snay to a Kniaicr; 

pbiaiains, in xcsped of eaeih ontpu: Ininsdooer, a daiayed icplica oi a lij^iai 
npnuKtAinn easb channel, each detiyed Tq^Vea being doleyetl by n valne baving * 
Snt component uooiprisiug said Szst dday vetue and a aeconil campoMai 
30 compriong s»d iecond delay value. 
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Aiso b attoniance^th the isti Mpoct cn (he ixtvcniicB tbexe is pravided 
oppaniaa for cnatiBg i sound field conpfisxmg: 

a plurality ofiopoto for a pltoalit)- of mpecthre sifiziali leproentlsg SiTereoi 
somdcbnncl^ 
S en array of culpa tnnsdDccn; 

RfiJicatinc means anai^grd to dbtaifi, tn rcsped or each output tnuwfticer, • 
rsplka of each re«pcctiv« inptit sisn&J: 

fint dei«> moja una jcd to dti ■>• sacfa rcptic* of cscb a^nal by t tL n nx xiv L 
Gm d^ value dkveo bi acconlaooe H-iUb Um posHiiM ia the onay o^ 
10 * ou^l ntisdscsr; 

socood deby mens snangcd lo dcl&y each rcpGca of each agaH by a Moond 
dday va!oa choMS icr ezch titaimcl ta xcconiansc wilh the ocpected tntvellmg 
disQftceAf sound waves 0/ that chusnd Jtom the oray to a listecor. 

Thus, there is provided a meibod and appsraiis for applying two ^ypci of 
1 5 delay to each' soood cbasoel to oUeviue (be cfToct of diilccciil tfavdtins distances far 
eacbchanncL 

A wcond aspect of fbe fovealioB addresses ttte problcfD diat ariset tn audio- 
viwa) afpliearions of (he anay of output mnsduccn. Dos to the variouii delays that 
often ueed tn be eppKed 10 the ohasneb la cm?e t!ie detfired vCTccl^ fl^ 
20 chazmcb can ttg behind ibc video piccuxa ooticcabiy. 

ActoidiQf to (lie second ispczi of the inv^mioiv there u provided a method 
of pn>\-idini| tanporai cowxpandooce bctv^ccn pictures and soonA in an audio-visual 
pRBcntatioDisisfi «b vnQf of ovtput iniiis<Ineen toxspaoduoe (he soood conteot 
compriaiiQ a phmdicy of channel^ aatd nedxid ctmprisiBs: 
25 delaying, is respcn of eachflutpm boasdiwcr, a ivpIicB of each ngoal 

jrqirescBting a aond channd by a icspecHve audio delay mhie; 

delayiag c video signal by a ^deo delay rahie calcubted so cnreq^ondiug 
video pictures are ditphycd at'Tjbjtanlially ttm iim the letDparaliy cornxpor.ding 
sonnd channeU rezcb ;bc hatener. 
30 Futihcr. in accanlme with dkesccoiidaKiecl of the present iain^ 
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is pmrnM qjpacalus to provide trapoifd ooor^pondecoc betweai pktiita oud a 
plcniijty of 9otmd cbaicicb in as csdio-visoalprcsoitstioa cos^ricaip 
Bi array of oupu traasduccri; 

rcj)Sutio3 and 6ciay meam arnn^ to v/bXnm, ia rcspea of euh Ot^pvi 
5 transducer. • dcbyoc rcplict of each njni! rcprescfii'mg a SQnjr.d cfa&nnd; 
vittodday atemiOTmgeJtodeiayjicofittpuoiBnRi^to 
Oehy vaIik calcabtcd so conespaaduxg vidtw ptcturct &re diapkyed at xaUtaatiaZly 
the linie the tempcnMy amz!(pDn£ns sound chxmsb rcacb Ustecet. 

I'hia vspvcx af ihc invaiiion thur (illo«<*s the video and sound c:h9cnc)s to 
: 0 ' wii ve &1 the viewer/iisttacf a: the cotrer t tine (ie in temporal cottt9pacdiSK« imith 
otttaautha) 

A third jspect of the ptcsant inventiou addresses tbs pioblen ihatdifftraol' 
soosd iluunda imy have ^flvnit cc«nentf ud 

terms of the directivity to be achieved by any psntcnlar bemi rept&sciaiD} a sound 
15 channel. 

Aczotirasfyt the thitd sspcd nf t}ie in%xntion piovjdex a aethod ot creeiiivs a 
sotuvl iield conipn&iDg 2ph>n>4ity of dunoels of sound osiDg on amy of cruqnii 
transdcccRSv said method compmtns; 

for each chaitoel, obtasui^ in respect of each output tiSDSdorer. t nplka of a 
20 sigDSlrcprescmoigs3idc3uemdaoasta ob(am«setofrq;AtcaHgDS>U 
cbanixl; 

app^tng a Arst window ftuictiQa to a first set of rqpUca signals oHfuuning 
fftkiA a fxrfl souod cbezmd djpal; 

appiying a second, dif fcrart, window fimction to a second jet of reptca 
25 signals originaring fiom e »cood sotmd channd signal. 

Ftulhcr, is accordance with the thiid aspect of the tnvsntion, liiene is prtvidod 
apparatDs to create ji aoocd Sdd conipnnns a phvatity of cbanncb of sound, 

an amy of oo*^ trant6iGer« 
30 rcpIicanoD tncsas for pcovidin^ in respoa of each onfput nansdeccr. a xqiswa 
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of I offol icjnosotiDs tach of soif ptnidcty of chsaseb; 

wiiuknnag mcsns fn ^iplyii^ a fust window fimctioo to a imX set of RpKca 
sigimi on^of^s * scvaA chsvod Ki^a} and for i^ipiying « sscond, 
diGbmt, wiodov fuactioD to « stgoond setof iqilica sjgoili orisTnMmg frc*n • 
3 sccood citxDnel St jposL 

Hay iipeci IhcRffVft altows di&'ennl vjidmv fimctibns to wpp^ to 
dilTereBt snogd cfaaimBb givintt a Bhve Uesinibk «ouDd iirM and meUsgil cssicr to 
tdjutf -Jb« votoae of each sound rliBnae] inkpcadentiy. 

A fourth ttpecl o/tbe iaventioa add^ctaes Ib« problem that a brtte nr^ is 
10 *ieq[ttiRdlo direct low frceoAcieswhsitM a smaller ainyiandi^ * 
to the same Dcvorasy. Further, hfw iic^tnsKics lesoiiB bi^icr power Hbac iAst» 
firoQncscies. 

Is scooid»ce v^iai ibv fourth aspect of Ibe tavc&doa 
DKthod of creuins a aoiaid field osing an niny of ooipm omtducen^ said aeihDd 
15 coRipdsiiis: 

div'tdmg m input signal mio al least a bm froqacacy compoaem and a higli 

anng output t-a)isd»cQr» apannin^ a flnl po*tion of the siay to oulpm said 
low frequency ooc:q>OQent, owl 
20 using Dutpui tnnsduc er» ^ismju Ag a second portion oCiaid anray smalls tbsn 

sadd first poRioa to ompni said high nreqttttkcy oomponenL 

fmOm ia aucordaace with the /mirth a^eci of d» inveDtKui t2wreis provided 
appanta for cnsaliiie a sotmd fidd eonprismg; 

ao amy of onupot transducers whsnetn io a first area of the Brray the output 
2S osnduceis uv nunre densely pedctd %ao in the masmder of Mid array. 

Ilu's aspect therefore allo«-s &U the frc^eocie* to he OKTput with the desired 
dlfccuvi^ us'ug ab efBci^t numbsr of output traofduccrs- 

A fifth a;q>cct of the isveciion xeUfies to an efficient coanguratioa or array 
wlddi eao diieol smmd ashstaolMlly within a desif«U pUnai 
30 hi accordance wiih (hs fifth aspect of the hnrenlior. there is provided sa may 
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of ootprt tncadBcos puNtwDoit next tc ea^ 

oatpidcmadacenhasAdiincasioo indiediiccixupsipcttdicnlartoaatdUaelCT^ 
Ih&D diiBo^n paxaSd to mi fine. 

Tbc ibcnt describe*: configur4ticm is p^colarty usefVl siace the souad is 
S prnunly ooncenb &:ed in a plane Ateoding horizoutany out uf Die Qont of the «nay. 
The GoneontnlMM) l« a plane is achieved due to the oloosaie oatare ef flte individoal 
tnosduocn nd the (Snx^ity ii achieved d«e lo tfaephinilily (tf^transduccn in the 
my. 

The axtb upect'of the bivTniiaa addnssea the need to diiect nanow or broad 
10 'bcuoft ID a do&ned posidtra vmz nOective or Rsoctnt sttr&cc3 id accoidancs '»iCh a 
uscns dosiic 

In acenrdar^ with the sixth aspect of the pxtac inventioo ihoro is provided 
A loelbxl uf caiuiftg phirel u^u: ngcalsxcpressatias rcspvcUve cbsands to sppcu 
to cntanne fiOAXO^ective difieieni positions in space, said nediod comptisioe: 
]5 piDvi^iny a sound icQseUve or fcmoant sttriBce at «Ddi of aaid pocitioitB in 

ep»ce; 

providiog 8n an^ of cmiput tracsducexs distal ktan seaA pnsiuons in .^pace; 

and 

direcUns. using »id aniiy ttfrnput tnmsluccn, sound >v«yc8 of csch chsnnd 
20 tDvanbthcre^octavepocitiooi&spacc cocaxscaaid scvndwaTc3lDbcr^• 
tnnslnittcdhy said lefloslive or icsooant mruice, aaid sound waveabciug fiicussed at 
a poaitifK: ID qpace in fiiM ot or behind, soid (cOectivo or Tuomnt surftee; 
said ctep of directng conpnsing: 

obtainiss. respect of each lnnudtiear« a delayed repEca of each input sipal 
25 dcUypd by & rctpociivc delay sctccted ia cccur^sncc wtlb (he pcAtion in ihc stray of 
the respective outpoi tiaosdwcr and said respoctivp focus position snch that tbe 
eoand ^vci ofUie chanocl are directed towards the foroa posttioa in reject of that 
chaimd; 

maming, in rcspoci of each transdoccr, the respective delayed r^licas of 
30 each input njpul lo pndgce an outpnl stenal; and 
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nxmng.ihe ou^ ris3»b to tbc n&pcstt«« tmsdncos. 

Further ic accordanot whh the sxtb nsptzl of the prcscni tovzntioa there is 
pronded *a spporetin for cacsisg ptunl icpui signals r qg esc aiing iespecuv« 
disnoeU to appcMi to eraasts fimn mEpeeuve ctfTeratfOsilicKS in jpao^ 
5 sppantuk coiupristng: 

a Bmrid refledhw orTesatBtfii scr&ce n etch ofEud positions in spue; 

m iniy of output ticcsJups dinbl ftom said poBfeknts in cpiwet and 

» consollcr for dirocdns, using oolpu ijanidiica\ sound waves 

of each cbcnnd towards that cbmi>eI*K rcsTOctive posiiiuo b space such ibn taid 
10 ' sotaid vavcs aro jd-trausiiiitted >y said reiloctivc or nsonaoi suifaee, taai sopnd 
wsrcshflBngfiicunedtiaposlMniDipaniafiQr^o/.cvbGin^ rdlociivcor 
icBonsst surface^ 

stcdeoctttdlvcDQprisiDg: 

repjicaiioii nod dday meaniamngcd m c^uiii, in tsspaa of each transdceer, 
13 • deiayed repSca of tbe iqiut £gnai delayed liy « fcspoctave delay ccloctod in 

accordance wHh the pojiHiivD in the amy nf the rcspezUvc out|nit transducer uid Ihc 
respsdive fbcua positioa riich that Ibe suund waves oftbo chnzmd are d^r«dod 
towarrb the focus positioa in respect nf that inpvl signal; 

adder means anangsd to juoi, in t&tpect of each Iraosiluoer, ihexe^cciivr 
20 dda«6dr9Ke3sofcaehb9utiJ{iial«oprad«tceinowpu(aigiial;aiM^ 

aiea&s to rauts the o'M^Ka sisnals lothe reapective iraosdocas sucb itad the 
channel soond wave* are directed towards tbe rocis poolion in teapea of that iopiit 

Tbe sixth aspect of the inventioa a] icws a nairow or brood bestn lo be re* 
2S tnaifiaittodineoQofdaiK«ui<blb»roci»p03:Tionbeinjichc»^ 
tbe roficctoiyresonaioc. 

t>!B «cventb aapoi of the b;veiitiim a^esses tbe prdalcRt Unt it can be 
difnccU In dctennira eacaeJl/ wbere aoiind is direded or focnsscd and Owr Is a 
lequucnBCot jur &u ifltwUn; aidbod ^cb allows aa npsrator to cooteol (wiib' 
30 feodback) irtweihe Kiundla djjoctcd or ibcussed. 
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bi Bowrdanse wi^ fhs scvcoib »spca of Ihepresetd invent 
intyvidcd & iE«thod «f ideclns ' din^^ 

p^tbig a rideo woxa in ifae desired dircctioa, nsios (be viewiindcr or othsr 
S scnnmemttidcicmuiictftiudiiuetionU tlMtdear^ 

caJeabdog a.phvality of igpsH ielays to be applied to a set af xc?lkas of as 
ii^pui si josl n as to direct wond B ^ setected dinKikc. 

Farther h scoordanoe with the f evutth aspect of (he preseoi mvcnuon [bae is 
piovidnl s roHbod of d:tcx3tinf;% where socod ia d)cccto<% said Tncihod ncnprisiag: 
10 ' xviQsiatically adjosting Ihe d&eciion in Much a video ci^^ 
accocdmu vnA ihe^Srectian is which sound is diructed; 

discettiDg fioic tbe vim-fiDder or other screen cseass viricb (fixccUon the 
cainen is pointitig n. 

Fntiiennare h acco n faaf< wiOi Uu; sevendx aspect of the preseor isvetaioo 
2 S there is provided an appaixou for scRfog up oi monitoiine a 9oi»d Add comprising: 
•05 «ri*7 of oiriOTit bansducera; 
a dbvcTabIc video ccmerv; 

neajB cctrroQiiig iiii array of output Ua nsd acen and sud video caooeo soch 
that laid videa csmcnpaxn&i in the same dtreciioa as a sound beamirooi said any 
20 n directed. 

Ths ccvcnih aspect of the iavostioD tbtts allows aunr m detcmuac where 
sound is dirieeied hi an iirttiiltve nd easy mnsner. 

Groctally, tbe iuvoxitlos b, applicable to a prefcnbly &Uy di^ui xieciablo 
25 oceoscic phased artsy amcnaa (c l>i£2tai PhAsec-Arrsy Antennae, or DPA A) syslon 
CMaprising a phiraltty ol'spatisliy-cistiibrjted sonic doctroacoostic transdecea 
(SKTs) amoifed is <a two-diaieosional acay and eadi connected te the sane dicital 
agesA inpat yUt n input sispia! Distribiflor wfaieh modrfios the irqnd w jpjsl prior to 
ieedugit to each SET in order to achieve the desired direeticmal ^tecl. 
30 The vanous possIbiSttts iRbereol in thia^ eud the vendoiBS that are acnudly 
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be SCC9 Irao (be fidiowh^' 
Tlie SBTs uc prefcnbty vnns^^ i° * plane or curved snr&ce (a SuiAictX 
ralber th&n i&odcaly in jtpecc Tbey miLjr dso, however, be in ihc Ibrni of s 2- 
• dimeuio&al n^kof i«K>07i30Kfiii}ac£atnib-9nftya-r^ 
5 panjid plane ut curved am&ccs located orx iMhimI Ihc next. 

Wilhm « SctArc the SiTTt cukmg tq> Ibc aixiy an jveC^n^ 
»idSdsa!}ycomptete^iittIbcovcndlBiii«wBopeiitn. that v JmpTBClkal with real 
ciia]i1v«ectian SETs but my be achieved wifli trisnfiubt, iqtme or hszagonsl 
sociioo SETi, or ki gcncn) wiUi any section wbicb ttles the p)a»e. Where ibe SET 

1 0 'sDctioot do Doi tile tbe ptine^ t dose fi^^vox tn«ik>n u> e lilled npciturrsixy be 

achio\-Yid by luJdne tlx array uitAc forn of i slact cr kiny» - k, Ita/tx-ftuncnsmtal - 
when M icASi one addnional SvxTiCt of SlvTs is irounted bchbd at least ace otber 
SQCh Sutfaccasd theS£Ts ig lis or each narward enay fadiate bctweeo Uis ff^ph kt, 
(he bant v r u i vnyffi), 

15 The SETk arv pnrfcnbly acmilar, end ideally t!ic>- ere idcatical. They are. of 

ooiust; suoic • that ii, audio - dr/ices, arid !nos: pTefer2h}y ^ey are able tnifonnly to 
cover the coKre audio baaid from perhaps as low oy (or Jowo- ifaan) 20Uz» lo &s much 
as 2Q}Uiz or more (the ^dio 3umIj. .Alternatively, ttere can be ustd SETS oT 
dinerea snoic opabiUlics bm togdhct covszing the eoiiic range dodred Thus, 

20 multiple different SP.Tc may fae pil^ical'^ ptMpeA togeCtei to form ■ CiwitpostttB 
Sin* (CSFI^ whocia Om groups of dilTereat SETs together can oover Iht Audio 
Band even thouffb the individual SIH'e caanot Asa ftiiiher Tttiam* SFTs each 
copahle of only pania] Audio BscxI coveiate c:m be not grouped bol instead sesncxcd 
throvj^^boui the anay wiOi enough varuticn amongst (he SlfTit thai the enzy aa a 

25 whole has complete or roorc oczrly coorpletc covenge of the Audio Band 

An aiteira:i\-«: fom of CSKT contains several (topically two) idsniical 
faratsducen, oQch dhvoi by the santc nsnal Thb reduces the cunipkziiy of the 
required sagnal processing aod'drive elecmwics white ceumitag tn9tty of diie 
advantages of a large DPAA. Where the pothiun ofa CSET ii reforod lo 

30 haietoalW. itU iobeubdnfrtoodlhaiduspositiochlheccntrradoftke^ 
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wholc, i.e. the ctn-xt of ctnvity of a D of the indhniiuaJ SET* msking cp the CSET. 

Wiitixt a Surfcce Uw ^dcinj of the STT* or CSET (hcnica/tet iic two arc 
deaoted jiut bv SETs) - thjU Is. ihe gcacial byool md slructere of the asny aad the 
Ibe uidividnat transditccn ere dnpuscd Ibecm - h prcfcnbty ireulsr. nd (heir 
5 distributscr. aboot to Sur&oo it desiiaMy lynrmebicaL 'Dttis. SETs bc niCMt 
przfcnbly spMcd m « triaApihr. sqosre or heugoml lattice. Tbc type and 
nienistiuo of flic lattice con be chosec Us odotntl tbo epacing aiMl dir«ctiDn ofKdA- 
tobcs. 

Tbous^ not sMcrmsI. cMb SET prcfenbly has aj» onuiMlirectiDCB] 

1 0 ' uqnitf oulpAt charBCtcistk in it least & bomisphav «l M smtnd wsvcleaglhs which it 
u ciipabh: ofefTecti-txay mdiatine (or receiving). 

Eacb outpm SET nay tzke n^- convcniail or dedred fona of scaai ndiiling 
device (for example, a conveosional tnoilspeaka), and Iboogh the; are aD pnefeably 
ibe tbcy could be duTcrcn!. Tbc loudspetkcn may be of the t>-pc burwa os 

1 5 pb'ronic ecousTic ndutnrt (wbcrch) (be transdsctr diaphragm u ninvcd by a pl^icn) 
end in nicb a case the TrnDciiuuro radial ext<ot of the pistoo-radiaton (eg, the cTTeeUve 
pistoii diamettf for circniar SETs) of the individual SKFa is prcfeiably as snail as 
posaible, and idtsdSy is as email ai or cmailei ttian the acoustic wayckngth of the 
bigbest freqnennr in the Aodio Band (eg ia afi; 2(»CHs«ouiid ^aves have a 

20 wive!ength of oppraxinioiely 17nBn^ so for drcuJw ptatonk transducsn. a oaxiaiinD 
diameter of about 1 7aun is prefeablc, vith ■ azsaBcr arae beiag prefcnod to ensinx 
omctdirccdonality). 

Tbc ovcraU dimensions of (he or c^h vncy of SKTi id the plane of (he array 
are voy prafcnbly chosec lo be as great as or srcaler tban the ecoustic wave^eogth in 

25 air oflhe liywesi irw;uency al which it is isleodcd lo sigm&antly affect die polar 
ndiatioR pntUm of !b« array. Tbtts, if h ia denied 10 be 
ffeqaeocies as low itf dten'tfe amy size, in the diroaiflo at qgbt 
eachp^uaeiu wbidtSleeriDBOrbetmingisieifuiTed, Shonldbcatle3StC|/300* 1.1 
n»ii£ (where is tbc aonafiie soond fipccd). 

30 Tat invention is epplkabb to fiiUy £gital stoerable sonic/ andible asosstic 



(51) 3P 2004-531125 A 2004.10.7 



-10- 

piuacj nnry Dtocis jyTttsa. and vhiVc ihe actual inDsdacos ccniic drivsi by an 
analogue moa preferably they m driven fa)* • ifigiU! pcftrar nnpfirier. A 
typicaj sucb t&pul power an^Hfio bcoTporsto: a ?CM tipal uipot; a clock input 
<or a mcmzs of dcnvin: a oocic ihon Cie iqiUiTCM sigjuOy. aq output clock. wtiK^h. 
S U either irJemally goested, or dsrived fixim (he b^jot cbck or fnxo an ^Uiuonal 
outpm cloc^ inpm; ea& ■aopticuu! output level inpot, wbith nay be e.tha a fi^ital 
(PCM) riiptlora ualogtte signa) (in (2ic biter com, (his asJogoe signal may a<so 
provtds the power Tor (he nsptificr output). A duracftrirttc of a digiti] pow . 
anqilifier is (hit,teibR: say optional anaJcjue output iiltcring; its output is diaorctc 

to * valued and stepwise contboous. cad csd crJy cha&ce tevd tt mlcrvab whicb isalcb 
the output clock perini Tac itiscrcic ouipvi NHhtcs aie coixixoll^d by the optioml 
output level in{«il. whcrsprovifad. Fot P\VM-baud digital mrjihSim, tka ou^tit 
S31{&al*s avenge vatne over any isbis«xiatti*^' of the iisput stsoplc pcHcd is 
rcpiesemaiive oftha iopal siensL Tor other distal araplHkis. the cotpui signal's 

1 S avai^ value (ends lowaids the input ngncl'a avenge vske over periods grcaicr 
than ibo input stogie penod. Prererred ibnns of diptal pow«r ampUCer inelode 
bipolar pulse wi&± modulators, and ono-bii binary modulators. 

The use of a. disiial power amplifier avoWti the tiioce coniroon rcqrircment - 
fonmd xn mosf so^Ucd 'digits' syslcins - to ptvvidc a dtgita^to-analo^ caaverttf 

20 C^aO and a linear pov^er pinplilisr for each tnnsducej diive cbaonel, snA thcrcfoTc 
the powia drive efficiency can be ve^ hifih. Morcovo, as UNisi movjjig coil acoustic 
tiBosducss are inherec±ly isdnctive, and aiechzcicaUy act cuile effectively as low 
pass filten^ it nay be unneeessary to sdd elaborate clectronc tnw<f ass filtedng 
between the (£j(ital dtivt eircuitry and die SETs. h) other votds, the SETs can be 

2S directly dnven vQth digital signals. 

The D?/l\ has one or loarc disital inpizt termiaals O'?!'^)- Wben siore (hsn 
cue input usiniiutt iv prtseci. it is necessuiy lo provide means for tuutinS each inpct 
aijiial io the individual SETs. * 

This maybe done by conDcetiot each of Qic inputs lo cscb of the SETs vfa 

30 one or more inpu: jigati Disthbuton. At the most buic^ an irpui signal is fed lo a 
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rirgU Dts&iba:or, asA Osgi ns^ UisaibutcB'hM a sepvwe ouqmt to etAof the 
SETs (and !be agmi it otB^wtit U scit^bly ciodificc, &s <Kscoeed boeniajter, to 
Bchieve th$ aid desiied). Ailcnatircl}', tbcrc may be a oocber o£naaki 
Duiribaton, each latdn^ the. or pan of ibe, input ssoal, or Kponte mptil itgnali. 
S Bod ihm each imvitli:^ Q SBpante OQ^NTl ic esdi of ttw SFTt (nid m 

n^fSMl it ODipiits is cclaUy nodificri, with the Distributor, u dlscunsri bvaimftcr, lo 
ftchievc the end den red). In this luiyt c»c - c plmliiy ofDisuibvtors each Tccdias 
all the S£Ts • tho outjntls Cnom escbDistjibulcr to soy oac SET hsve ts be 
cojibmed. and convenicnUy this b dote by m uMff drscit prior to any fbitho 

10 'nmliCcMioolberefuluotfeodraayunderso. 

The fc^ut tecniRSjS pftier«U]r rxcire one oi znoro digjbl ujiab 
teprcscQtiiive of tl^ fooad ar cmickb lo be huwUsd by tbe DPAA (Inpot Signals). Of 
course, ori]pQal clectricat UEnal ddinbig the soumd to b« rsdioted ina^ 
analositc [oin\ tavi define Ihs systco of the nycslion suy inchtdc one or oiore 

15 anatofruC'iD'^gtial converters (ADCs) cooocctEd tadi between on auxiiitfy aaatogue . 
termiB&l (Andogoe lopul) mi one of the Iz^mas^ Qmu allowins the eouveison 
of these exteniai aoaloyac docuiea) »sniils to ioicnMl disital eieetTiui sisDils, each 
Krilh a Bpedfic (and ^tq»ia%) aar^k tbIs Fs;. And thui^ witUa the U?AA. 
bryoiid the IqNiti. the ngnab handkd arc timc'Saasaed 

20 lepnesontAlrre of the sound vavefofA or waTcforms to be reproduced by &e DPAA. 
The DPAA of the inveitioo tneorpocates a Dtatribtttor whrob nuMfifiea the 
iiijnit sifinal prior to feeding it to each SBT b order to achieve the dcsM 
effect. A Distributoc is a digital devjae. or piece of soft^-are, Vfiii ono inpot and 
fflchiplcontpats. Oae off he DPAA'sli^tvtSignalsb fed into its input P. preferably 

2; hascDeouQNUfor ecchSCI^iittaiMti«ely,oneoi::^.canbe<bitf«d 

dumber of Oib SETb or the elmects of a CSET. llw Disributor sends generally 
diiTeraitly cmnKTioJ ventons of die inp'ji sigiia] to each cf in oatpuis. Tbs 
jDodiAestiora cn be eitha fixed, or'ai^nstable oriiiK a control »ya;:an. llw 
jnodificetioDi earned cm by &e distclnADr can coiupiise ipplying a Kigne] delay, 

30 applymg ao^lhude cootol aadAv adpstaUy dig^talt^ These modification 
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nay be exneA oui by epsal dday taeam (SDM^ ais]sSiuds ccntrol mestas (A04) 
asl adjusttblediguial ulicn (ADFf) vrhkh erexespedivcly kcalsu witljnttic 
iTistnbiner. It i; cd be noted thai riie ADTs can be cmnged to spply dcbyt to tiie 
ajiD^ by Ti^piupxitaQ cht*icc of filler cocf&cinUs. Svsiia. this deky can bo cnrjde 
5 bt^aeacy dspesdait soch tbat diifcrmt fitquecciei of tbe input lissal ixt dda)^^ by 
dilTcresst u&aiais md the &ilsr aai podocc Uw efled of the son of my mnnbcr of 
sncli ddayed vensMM of the agasi. Tbe tenn» "delayir^ or *debyod" used boea 
sbouU be ceasuiKd as incorporating the type of deisya appfiod by ADFs M wcO bs 
SDMft. The de]ay« cm be of any Q5efal diuratku) indodia^ xaro. hoi in gEtwral. st 

] 0 * tc&st one rcplicfitcd input siint\ is delayed by a noo-scro value. 

Ths signe! delay means (SDNi) are variabk digftcl sgaal time-del:^ 
dements. Ilere. because thrM an: oot aingIe-freqiMt»y, m namnr ficqnency'betirt. 
pluae shi^ng elecMnts bni tnie tiatepdal^ibe UPAA wHS operate cvo s bitod 
fircqcoicy bind (eg the Audio Btsd). Then suy be acaos to et^tnl the delays 

iS between a gtvao ispui tennlaal and each SET, and advoajtafeotisSy there is a 
scpeifllcly adjustable delay means Car ^arb Ir^>I:t'SHT conibimiico. 

The Rdnimum delay possible for a given di^:a] sigzial is prefeicbly as smaQ 
or aroaller than T„ that sigDil's sample period; the imximum deUy possibto for a 
giveo di^jtal signal sboiddpieiiaabfybocboseuiobcftsbreeasGarljr^erthaDT^ihe 

20 tans ukcn for sound to cross the tra an fcwcr amy aeroti its gttatea haenJ exteal, 
D;ui. vtustt T( * D.di / CjTvhac ^ is fbe ^eed of sound in air. Most preftrably. the 
smcDest ifKrcuien;Rj ehanjie iu dday posaiblB Sa a jpvco dis^ dgnal sbonid be no 
targfit Ibaq Ihid d^ial's SEuple penod. Otbesvose. inteipolaiioii of 4>e agael is 
uocQOary. 

75 Tfa£ isaplitu de coitiroi means (A CM) is conveaietiUy onplcmented a» di^i±l 

aoipUtade control sieans iux tbc purposes of g^oss becm sbipc modification. IL nay 
con^se sn asapiifit:! or ahcmstnr so as to incresse cr deorase the ooj^tnde of an 
output signal. IJtkt the SDM. there is preferably aa adjustable ACM foi eocb 
li^Hft/SEToaiobaiMtian. The anipbtude conlnil mesuf is prerenbbf' wrsnged to 

30 i^lptydii^crtOJIa^lf>1hlldeooa70llOcaalStgoaIoab»lfiom(^ 
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oointanct for the feel ilut the DPAA is of fmile sen by tmng & viodow tection. 
tbss is convot-nOy aclxcv«d hy DonUfSsing the Kcgcitude of each outpol ngad m 
Accordance vnii i preddGned oiiv« nch u 9 GacssUa om ota nisec ooeiss 
curvt. Thiia. m gc a eral. cutpni signals destined jbr SBTs near Ihc centre of the amy 
S viUootbceigmfic3nQy«iIeaedbfultho9eae8r tothoperhxKtoofl^ 
auewiatcJ accordion In bow near to (fee edge of Ihe siray tbey «e. 

Anodwr way ofnMifyi&g the sisiKdiiscs distal filtezs (ADF) wiwse zroop 
delay and nugiatudc reipoEM vuy is d ^ociged way cs a fosdicn of fircqaencjr 
(rathsr dan just a siaplt tune dcl&y or levd change) • simple ieiay clcrocoU aay be 

ID ' used miinpJantntingtbcse filters 10 reduce the oeccssao^cmtipinia^ 

epproftch allcws ooitltol of the I>7AA ndialioa paUcn: »» a faction of fmjaency 
whkh anows contrnd of the radiatioD paderr. of Ihe DPAA to be tdjosted separaidy 
b diffcTsnt fiajoeacy bands (vrisich h QseAil because ihe size in wsvelcngtbs of tbe 
DPAA jediatiiie ezc^ and thus hs directionali^, ii othenKie a xtnong timdionof 

1 5 fircqaency). For cxfaople, for a DPAA of ay 2m oxteot bs kw frcqueocy Ciit-«Jr(foc 
direcdonalhy) is aiuuud the I iOtiz regioc, and as the human rar hiui difliculty io 
detennining dittcdcnaliTy of louods at such « tow frccuoocy ii may be more osefiii 
col appjy 1>uu(]>-ctBenng" delays and ainpliiude wctghlittg ai such \aw frcq^toxrics 
but instead to (io for aa opltnuzed cnspnt JeveL Additionally, Uie use olilKcTS may 

20 td» allow Kmtecotnpsosalioa for UDBveoncssia Ihe nd^on pattern of cadi SET. 

The SDH deUys, ACM guns and ADF oo«£&cieDis csu be fixed, varied ii 
ZBSponfio to User input, oi under aaioicaUc codco). Pic&nbly. any changes required 
wtute a chansd is in Qse eie made in many amaU ineraci^ 
is heard. These incmncnia can be chosen to defuie picdcfaennteed "mU^fT and 

23 "anack" rstes which dtacrifoe bow qoicUy the paiamelers arc able to chwij^e. 

Where more tium on: Iitptil is provided • ie there arc / inputs ninihered / to 7 
ond where there are A' SEl's, nojiiaered I to ii is pre ramble to pioviuc a sepzraVe 
and scpaiaie}yHu)jcstabls dcby. ompbtode contiol aitd'or filter nasu:s I>«, (wherei - 
J tula I to A^.beiweeaeaclioftiHs/iniiols and oachoftboA' sets) for each 

30 combiniKion. For each SET diere are ttaus/fieiayed or filtered digital Mgnal;^ eoe 
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fnaa och of the lapass via ibe sspcntte IHrjSbttlor, v> be co jabined besoFe 
BfipUcsbnu to tIm SET. That tie in gtncre! ^'scpante SDMi^ AC>>13 and'or ADFs 
in each DiflribstoT; cds far each SET. Ai noted above, (tas combination of dighal 
signab b coixycnicnUy dene by digital slgcbrM addUioc of tbe7 sepanOc i^ctiytd 
5 lignsU • (be si exuil to each SET is a linear contmnatien of Mpunlely modified 
sigsak fro3i eacli of (be /Zz^uls. Tbc rcqlmcsicol to pcffoan digital addition of 
aigiuU otipnattoG Bom Kwre than om Input meaiu that lbs digitaJ sampling raie 
ooimiun (DSRO) may oeed to be luod, to syxtAsaute those cxtojMl agials, as ii 
is fieoeit!^' not n^aniikgfbl to perfhnn dipia! additon oo iwn or more A'gital ugiials 

10 'wilbdinaecl clock. caieaaiui>'or7bBSte. 

The DPAA sysKaii may be used with t reniotc-ctwitroj Juwdsct (Handset) that 
cozDsumicztca wiib die DPAA dcctnnua (via wires, or radio or inln-rcd or soxac 
oOmt wiretet lecbnoio^y) over a distance (idesJIy fmm asywbae ia As KstflniiiK 
urea .of the DPAA). and pravides nianua] contra) ova all tbc jiiajor baK6oa of ibc 

15 DPAA. SacbaeoBtri^systBoiwiiuldbcinoHnsefidtopnmdotbefoll^ 



1) selection of wbieh lisfaa{s) are to bo ooainectef} to which Dismibotor, 
whish Qiifhl also be termed a "Ctumcd"; 

2) corUi'oI of rhe fbcais posidon and'or beam sh'dpt^ of each Channe}; 
ao 3> control of Jhe todi^idttal volunw-Jtrvel settings fcr each Choroiol: and 

4) ac -fnittal paracieier sd-ep Dsins the Hoxulset having a buiJsiD 
niicraphone (sec later). 
There nuy abo be: 

means to iDtercooanect two or luoic aucbPPAAs in order to cooidinate 
25 tt>eir ladiation paitems. their focussing and ihoir optimization procettorea; 

steam to stw asd reeol] siets of deia>'s (for the DDGs) tod Sites 
coclBcicn'4 (for the ADFs); 

The imveoiicn will be ^utSter dsacribtd, by vay of nur.-Umitiiti%x ciiasiple 
only, vilh nrfercncc to the aeeompanying achemaiic drawings, in which:* 
?C Figiize 1 anion's a repicaodBtini cf a siaiple •bigLe-inpttt ^peratas; 
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Figure ? u ■ block dtasrczn of a imiJliplc-irnnjI sppcraim; 

Figure 3 is 4 block tHz^vc of a geaaaJ pWJpws Distribunox; 

Fiviire A at block (tin^Boo of a liaoff cng)!iuci and & digitivl ianplificr laed 
in preferred cmbodimoitK of the prescsl invcniioo; 
i FigOK 5 show As iBi KCo nnection of sgvesat mzya witb eoamwa concol 

and isjwt ilegc^ 

Figtve 6 ebowt a Distributor in accordance with ibfi £sa aspea oftbe jimtax 
invcRlion: 

Fisures 7A lo 7D sbow Ibor types of $oand fieW w-tiich may be acoieved 
JO ' UAins tlw iqiparanw ofilie first aspect of the pxcacnt invention; 

Fiscure 8 showa tisrct ni^creni besm paths oUaiitod vtha throe socAd 
cbaoccU iirc directed in diiTcrecl JixcctiDU iai roon; 

Figmz 9 show aa apfucatns for xpplyiiie adslay to each channel to accounl 
Cbr diLuenci tmveUiiig distaaccs; 
!5 Fifuvn 10 showc an cppantus ibr ddaying ■ vidao signal in aoconUawe Mth 

the dditys App)it?d to Ibc audio channels; 

Fisurts ] 1 A. to n !) show various vindow fmctions uted to explain the tbwd 
aspect of thcprcscDl icyfiniiu.n; 

rieqrs 12 ibffvs aa pantos foe applying diAcrul %viDd<m fuoctions to 
20 diflnent dianCBl^ 

Figure 13 w a block diagram riiowxDg :qipara!UB capahte orsttiHfiiig diOeranl 
fi«qu80Cies in different waya; 

Tigurc 14 shows aa appanuua fbrmning dsfftieot dequency bands to 
separate output tmsducecs: 
25 Figure IS iho^ an epparalua for roBtlcgdiifefentaicqiiency bands Ito 

overlapping «et» of ouipoi transduccxsi 

Figure 3 6 shows a front view of an omy with symbola represent;!^ ihe 
fnsqceacy bands which each tamsducer oasputr, 

Tigute it diows « anay cf ou^ot traroducers havrng a dcnaa- r;^iin of 
jO inmsdvctn near tbeceoti^ in acconJaneewiOithffAgrtb aspect 0 
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Fipire 1 8 shovrs z «itiE!c trsnsdoccr hsvin^ an eUmptc sbDstuir; 

Figure 19 shows Ba amy cf tbc traasduccrs sbcxn ia Figure 1 8; 

Figure 20 sSirws a pJan view of so amy of wtpal trknsduoen and 
re&octive^rcsoufa screeas to Kliicvs a Ruioand scn&d effixt; 
5 FigorvZI dunnaplavkwcfiAVTayoftFefSRlweiss^ 

surfmR, prflh beam pBRens bctn^ nikc^ fhnn the surfiices; 

Tijpxn 72 vKnvs b 4ide view of im unay having a video cataon attaafafld in 
acccrdincc tnih the Acvtetb aspect of \hc mvoitioo; 

Fiffure 23 M a drwmg of a t>pic!d «sl>up of a loud^MU&a srysltan in 
10 'accoi4aM:$witftthcii2Slc5peaorthe|a%MCtinvcmio^ 

Fisnn 24 is a block diafnm of a fusl part of o digital toudnakv system m 
accoidanos witb a preimcd etnbodinwol of :hr itnt aspect of Aie pmenl isvariion: 

FtfiitKS 33 is a b!oc]i<Siagru& of a scsood part of a tfislial loodspedeer systom 
Ui accordance vtth a pxnfcncd atibodimcm of fiie fim upod of 3)e picsoM 
!5 invcutioo; and 

Ki^Mrt 26 ij 3 block diagram of a thint part of a digital laoc^p^aker system in 
accoiAlancc with a prefezrcd cmbodxaMsl of iho iiii) aspect of tfw pmcsl iavcalioii. 

71m dosccipdoa ud FigaFM provided herefnaRer neeessadly describe the 
2D invcittion vsbs block diag^ana, with eadt Mock i LiuexUi ng a hardwwe eocponeni 
or a signa) pnocesshig step. The iiivcottoo could, io principle, be xealt&ed by buiMiDH 
sc|umiiophyxica] componcDis tnpcrtbnu each ^Acp, snd inlemimecting thcin as 
shown. Several of tae x;eps amid be implemenled nrjag dediciCcd m prosramnMble 
ictegmlcd circuits, possibty comhtmnfi several steps in ouedrcttiL It will be 
25 ondcrctood 6ai b praciicc il is likely to be mcoi co&venieni to po-fonu 9oveizi of Ihe 
signal proeessuig steps is software, utuij Digital Signal {'roccsscis (DSPs) or 
e«atml pufpoae micnqvooesoon. Sequeaees of stqn oouid tlkn be pcribnned by 
sepantc prooesurs or by s^anfie software nuitiiMS ihari::^ a nrxroproccsEur. ot be 
combined into a single loormo to jn^rove eSicicnqr. 
SO TIk Figures genoAlly only show audio signal pathi; olr«dc and eonlnd 
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connectioio «c onoiod for clari^ 'jolesi seccssniy io omvey Hie toae. Momnwi. 
wfyxnuSi oomNsfS qTSBJk CbKxaih. vA Ihdr asMxaaled aiaxiby ire Otovn, as 
di8g;Bus bocooK dvttocd mi hml to iuteipret if the naJuricaBy lnr|te ouoben of 
dements tro bclud<d 
S Bcfont thf fvqiecuvc aspects of tin: picsm: invcotion trc (bsaibed^ it is 

V9C&1 to doKDbc nTihortimnrf; of tbe oppaiitus wbicb are snitable fonase io 
•ecOTdaace vith anv of the Kfpecir>x aspects. 

Tat block dugRm of Ftfice 1 dqneu fi uisple DPaA. An inpttl nffxti (lOt) 
feeds 1 Distribunr (102) whose many (6 in the drawing) oo^nts each connect 
10 ' thicu^ oplional ampUiien (103) to oulput SEW (104) >vhkh ore phyacaliy 

arranged lo fonu a tw-diawusionfli orwy ( 1 05). TV Distributor (notifies the sii^ial 
SCO! vo each SET to produce The desired tadiation paxien. Then nuty be addiikeal 
processmg stepc hcfare A.id After tbe I^tribt:ior, as iUustnted later. 

FisBTc 2 shows a ItFAA wiifc hra inpnt ai§xttls (301,502} and dvce 

15 Disnributnix (503-305). DisinlwlHr 503 IreaSs Ibc apa} 301. wbctcas both 504 and 
505 6ui (ho input Bifiul 502. Yba onr^ from eaeli Djsltibutor for each SET V9 
sumnHsd by adders (506). and pass thiou^ aiitplificn t03 to ike SHTs 104. 

Figure 3 sbuws the cotnponects of a Dvstiibator. Il has a stjzgle input ilffin) 
(101} coDuns from the iapot cireiiitry flud muttipJe (tjtuIs (802), one for cacb SET 

20 orgro^pofS£Ts. Thcpathfiromtheinputtoeochortbccutpititscoataiiu&SDM 
($03) atuL'or an ADiF (804) and'or an ACM (K05). If the moJiCcatianB nailc in each 
signal path an sjjnUiv. (he Piaribotor am be impkoom^ 
ineluding globel 5DM. ADF and/or ACM stages (fi06-SOS) before splisticg the 
siffial Tbe paninrters vf eacb of tbt parts of «ach Distiibutor can be varied under 

25 User or ajKomatic cooitdI ITie contrat connections requircd for this are nol sbowa 
Figure 4 shews pcssibk jKrf^tr amplifier configuratione. In one option, the 
input di£;tal signal (lOOIX pos^ibfy from n Dis<nbt:inr nr zdda, passes thmush o 
DAC (1 002) and t j ineor power Amplifier (1 003} with ao QpH<»iMl pattfwlnme 
control topul (tOC4). The ou^ ftcds a SET or group of SBTs (100S}w b a 

30 prefeired canfiguicdon, ttb ia» Ohisbatad fbr tn«o SET &eda, tbo icpuis (1 OOQ 



(59) 



3? 2004-531125 A 2004.10.7 



-18- 

dutoly feed dtgitsl anplifkn (1C07) with opttocAl fJobzi rolnme contra! iapa 
(lOOB), The global vohune conBo! ioptfls can cooveoi^iidy also save as tbe power 
SBpply totiie ou^nt drive circnitrT, The dbacte-vftluEd di{:l5laisplUicr ou^ts 
optionally pus ibn»Ti{h enalosBc lov-pass filtm (1009) befoR rasdtios ^ SETs 
5 (1005). 

Figure 5 illustrates Ute inlciTQimctUoa of throe DPAAs ( liQl), b this cose, 
Ihs inputs (1402), bmat circnitr7 (1403) and confcDl systaos (140t) art wtfcd hy all 
tkee DfAAs. Tlie topts drantry uJ coutNl systcan ooold dtber be separstdy 
bonsed or iDCOiponlGd into oae orttie DPAAs. «''ilk the othen sctins as liavas. 

10 ' Aitcmativdy. ibe three DPA,^ csdd bo ideDticeS» wilh the redondaB!! ctKoiny b the 
stavx 1>PAAa merety inaciive. TUi sd-^ sBowt incrcMod pova. and iflfce »aay> 
ore placed side by side, bcOa diisctmty at low (xcqacocics. 

The apparaCos of Fi^crcs 6 snd ? A to ?D has ^ (general stnichve sbo^ji in 
Figuie 1. Fij*ure C slivws a pieieisble DistobuUtf (102) is fUnher drtai!. 

15 Ai can be saen Xtoni I^gnre 6, the iafta signal (101) is roo!e<! to a repHcstor 

(1504) by means of aa ioput Knittoal (1514). Tbcraplicaior (J 504) has fbc fuoctiun 
of crpytng the iiunJ mrptX ap(rfr<ktcnninDd nontbcs of times and ptovj^ng 0» same 
signal at said pnwleloniiiticd micdMc of ouqia* lenniinh (151S). Each jcpBca of tlw 
input sigaal is Ihcn supplied id the loeaas (1506) for modi^ring the replicas. In 

20 generax die mtua (l 50(>) fi>r modifyins the replicas ischtdcs sigDsJ driqr ojcens 
OiWX ampiiiuae control tneons (I S ) 0) and idljittidile (S^ tal JU!er mcens (1512). 
However, it shoold'ba noterd thatlbo amplihidc coixtroi mesos (I5i0} » pcrciy 
optiattoL Further, one or othir of die sigoai delsy means (ISOS) aod adjasable 
distal flaex (1 512) inny %bo be dispoeised with. Ibc noosl fundamental fenctioo of 

25 tlwroean (1506) to modi^'iepKeaa is ID provide that dijftretitrqilkasB^ 
sense delayed by gwicraHy dif&tent unouots. It is ibe chmce of delays Mhich 
detenaines Ibo sound 6c1(l ac^:tnred when ijic ou^nit tnmsdifcxis (1 04] o^Hpul the 
venous delayed versions of the input dfsal (lOI ). Tbc ddayed and p»fcrsb}>- 
oihn'*nf^ inod--£ed Ttpik» «9 oulpul from ifae Xtistribnier (1 OS) via os^pot 

30 ;eoiniab(I516). 
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Ai afrcady raaiticmcd, tk= choice of Tcspcctiyt delays Mrrfcd by ad) signal 
dchy means {130&) uid^ each ai^astsble^lijhe) iilia (1 S 12} isiticaily infhMOEcs 
tbe type of couad iic!d irldch b achieved. Ic geocnl. Iheis ue Toor partintsrly 
a(NanIaseou6SOQnd rteUs>lHdi cm be fineariy combined. 

5 

A find sound Odd b aho^T in f igdie 7A. 

The amy (103) compzjsins (he vanous outpul trauduccrs (104) U sfai>wa b 
10 'plan view. Odia nm ofouliml tntnsditca; may be locaieil above or briow (he 
Ulnsmsd ftfBf. 

The delays applied to eadi vepTasx by the vBrions signal delay JseoBS (SOS) are 
set to be th« same vahie, eg 0 (iii the ca&o of 2 pimt snay as iUustrstad}, at :o values 
that are a ftmclkto of the thjpc of the Surface (in Che esse of curved sutEkcs). This 

IS piodncesann^ily paia'Jol "beam* of touod repracatstive of theiuptiisi^l (lOl), 
v^udthasawave LmnLFpanl!c!totheanuy(t(^. The nuSation b the difcctien of 
die beuB (popcadicular to the wave jhant) is i^gnificaerly mora iotesxe (ban in ofber 
directkas, (hocgb in gcncnt there vvtU be *asdc lobes" too. Tbe assiiDi|ition 'a thai 
the airay (J 05) has a pb>'»cal extent vhkb is one or several wavelea<;tiis at (be suimd 

20 frequemsin of tnlcrest Ihi:* fad mema (bat the side lf^>cs cas goieially be 
aUeiraated cr icovcd if necessary by adinsbnenT of the ACMs or ADPs. 

The nvbde of operaiioo inay gcosmlly b< tbought of as one in wbicb Ibe amy 
003} miniics a very ]ai|a traditioiukl kr.MU-p«al(er. Aii of ^ indtvjdoaj ttansduceis 
(lOi) of the aoay (103} are operaled b phsss lo^oduce a qnnnrtriea] been with a 

35 princijdefireetioapcipaidiealartoibeplaneoflheamy. The aouod field obiained 
win be vay siiailar to titat which wuuJd be obtmned if e Ar^e large loulveakcr 
havisft a diameter D wea used. 
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Th& first sound field icighi be thcrji^ of u s. ^ccilic cwc^k of tec man 
f/Boeni socond sonad field. 

Hot, the delsy tppfied to each replicaby ibe tibial ddiy means {150B) or 
aijosuble digital filter (1 513) U nude to my such dial Uk ddiy incrcaM 
S sysaemalkally sonons^ ibt irassdocen 0^) to c^sm directiDn acmss Rw 
suffiice cf dio tiray. Tbis is ilhisirtrcd in Figw* Tel. 7T» deUii ^licd to tbc 
varioos sisnals bdbtr tbsy ire nded to thdr lopcctivc oatpw tTansduccr 0 C^) ouy 
be ^isuAliMd in Figoie 7B by die dotted Enes cxteotSog bddnl O10 transducer. A 
tonger dofted Kne teptterta 1 Urngfit delay iu»& bi Edwral. ihe rebtiooslup 

10 ' bciween Ihe dotted h'ncs mi the actM* delay tcne will be ^> t.*c vbocd 

itrrcsenU the leagth of ttie doUcd Hm. I refvessaM ifae nmounl oTdelqf allied to 
the respective signal «ni! c repreocua (be ^pcs6 of sound is air. 

As can bz seso fican Figvire 7B, the ddij-s applied to tks ou^ui trwisdncen 
increase linearly aa you cove £0x0 i«& to right in Figuit 7J3. Tbiu, thio si^iat rouu^d 

J 5 to the transducer (104a) Jias snbstaotially bo delay and Uius ia 'Jk fliM stgn«l to exit 
die aiToy. The signal roalcd to tb« IraasJuecxClCMb) has assKJl dday apptfed so -this 
Nf»nai is the sccotid to exit the army, the delays applied to the traaadncaia (lOde, 
I04dL lC4e etc) »ci;esaiv«iy feeiease so that there i^ a fixed dday between Ok 
ou^uts cf adjacent tnasdccsn. 

20 Such a licrios of dolnys piudoces a loujhly piunUcl "beaui" of soumS similar to 

thai iToduL-cd for tlis fiist unsid 6ctd cxcepi Uial imjw ibc t>csin is angied l>y an 
anwont dependent on the amount of s}'$n£Qi&t>c delay increaae that vbsA. Hot 
VDiy uitaU delay! (t, « To li) the beam direction will be very neaily ordwfjoaal to 
ihe array (105); for htfsei ddi^-s (maxl^ - T^lhoboatt can be steend lobe nearly 

25 umgodiallothesuriwc. 

As already dewribed. tcund waves can be directed wilhoid focussing by 
^ocKitns d£l&ys such that the same texporal puil5 of the sound waves (uvse parts of 
the soujkJ wirvcs repreaca&figihe Mmc ijifannaticD> &rra cacjj transducer together 
fcm. a front F traveit'ng a tiarticalar directioc. 

30 By reducing die emt^litodss of th« signaUi pteaea'.ed by a Distnbotdr to ihe 
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SET« locaieii dosa to the edges of the aiay {retidvo to the aoplSa'^es pstvotsc to 
lbs SETs o!w9 (o cbe luiddk pf tbe arrsyX tbt levct of :he nit lobes (dos lo the 
fiulein:ayiize)iolheraiSa>joiipanernntt]rberediicttl F<iffoaEnjrie,aG8e»aaor 
nis^pDednecxvvefnaylMnsed todr^mDinetbeAc^ of tbeatscilsAw&csch 
5 SET. A tnde ofTit adneved becweott adjessiois foi ibc eflbcts of finite snqr size and 
(he dsacaK b powo dac 10 die mlixed cm&itde m the imcr 



10 "n pTfi S o cial Pirid 

If tbc 9pnl delay apptiod by tbe signal deJky eicans (1 SOfl) anilai du 
adaptive digital filtnr (1 512) is duaoi such Aai tbe sum of the ddsy plat the Mnnd 
tra>iel drac &oir. dm SET (1 0^) to a cbossn poi« tc space is fiont of the DPA.^ ere 

15 for alJ of the SRT5 the SMftO value - ie. so ibal soud6 wa»cs airive bun each of the 
output transduceni nt tbe ebesen point as in*phase soands > tbea the VPAA may be 
canscd to focus sound at that poiot. ?. Yeis i»x]lmintcd ioFisne ?C 

As caa be aeai Itoic Figwc 7C. (he ddigrs q^lied It cacb ofttis output 
tnnahiocn (] 04a tfnoush 1 D4h) agatn tccxeass, ahhoogh this line not liceariy. This 

20 caiHws a cwved wave iimilF which coi]vet}^C3 on ihe focus poiiUsw^ 

intensify al tad around the focus poun (va a regioo of dimensions .OttBhly eq to t 
wardenglh of each of the spccsil curapooeiila of ttic sonud) '» cQDSjdeidily htgbdr 
than at other peinti oeaiby. 



Ibe cakufaaioas oecdcd lo obSna sound wanro fociusiog can be gramlised as 



23 



followo 



ftcal point position vector, f ^ 
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oth mnsdBcer pashiisi, 





coqwed dclijr for e«eh vanuiDca; ~ ^ ~ 'la 

' wtxxe Jt is a ceimsjil cf&etto cnnve that sU deUyt arvposdtrvc and licnce iccluable. 



Tbt posuicuB of die focd poiiti miy be vamd widely nlmoct anywhere io 
froDl {if (hcJDPAA by ratably cJioob&c the of Mays as (ur/itnisJy descnlMd. 

Fmirth Sound FS eM 



Ft^re 7D shmvs « foanh sonnd Sdd wfacnae ye: jsoiberfiirioiate is i»ed to 
A0ii^Ktin^ rtw. rf>J«yt ta the <igpiali mtiied tn geh oirtpnl tmnadncg. Inllui 

eicbedixDCQl, JQvysens wavelet Aeorem is mvoked to cisanbte a somd Held Mudi 
has an B^^artni on^n 0. This u ikUcv od by setting Ok-' sgnil dday crcvitnl by ttis 

15 sigiu) deby mewn (i 508) or the adapUve digital filler (1 il 2) u> b< aqua) Id the 
sound tnvcltime frcoi apoim hi ipaco behind ibe amy to (hcrespociive output 
tnnaducer. These <teUys ire idusuaied by (he doticd lines in figpn 7D. 

ItwiQbosoaifrwDFitnraTDlhM dwae omptA tnmsducas locMoe closeft to 
the eiDittlsted eri^ pontion a signal bcAn Ovoee imasdnceia loeatod further 

20 away from Ok oritiin poahioa The interfcnMc paain scl iqj fay ihs wanws cimiisd 
Srom each of the tmuiJucera creates a noxoji f:e'id wbith, to Hslenen in the near tsM 
in fnai of the tzAy. tt^ws to oiigizmtc at tho rlmoUi»d oxigia. 

RsrispfccricaJ v;avo fmTis arc sho»»D in Figare 7D. These sum to crcoic Ibc 
wavo fowl. F which haa a cnvature and diioctioo of movcmenl the saino as a wave 
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fbmwOTldhavctffthrfoDgniaiedaihBiimuJatedorifii^ Una, itns wuad field 
BobjixxL Tbeoqiuik)nfbrcBlcubtingtb«<iclayBis]iow:- 

*1ige t, ii dafioedia b ngfluri ciiil»w li iiicgl and j a aa tttitrny oflact 

S 

b caa be seed, (kersfore. thai be ^enexal laedMd utilised bnre 
replicator ( J 504) to obtain N replica siffiats. one for «u:h of Ihc >I <JU'»pJi 
transAiCOT, Esdi of ih=se ic?dicm aie Qsco d^toved (pcmaps by 6liwi»i) by 
ccspcc:ive delays ivlucb a/e «cl«aed ic accordance with bcft tbc positios of Ihe 
10 zcspeciiYc oelput bKodvca io Uie ktj^ and die cflcci to be addtnreO. Tis delayed 
$igiul$ are then rooted to the nspcctire owpu: tiBUCOcets to ensatc the tp^joprialc 
S&CDd field. 

n« disnAiuSor (IflZ) prcftnbly corapriscs sepacaic Rp&o 
Dcana iM tbitf sisnab may be icplicalsd and delays inay be applied lo each leplica. 
15 However, other coiifiga»tioiB are included is (he prescnl inventioa, for cxtniple. an 
input bo jfis-wtihN t»p9Xxy>>emtdJbepoatioaiifAKQpiUsmteBSBi^tht 
ofdday. 

Ttesysum describodisalioearoosaBdso ItU posdbk tocoa4>tn^»oycf 
Che above Amr eOectthy unip^y addinfi toscAer theiequocd deliyed signals for a 

21) poiliaular outptd tnzuducer. ShnQaify. tbe fiaear nature of Ihecwatem means that 
sev«?t! inpots nay c»ch be aepantely and iBittndly focnssed or diiceted in the 
Joanna- descidbed cbovc givias rise id controUabte and pntentinlly widely sepsralBd 
■rogiocc where disrinct scnnt! ficWi (repreficnlttUvc of ibc ffi^nab a; 'Ac ^Iknai 
iapuis) may be esiaWisbcd reoicle Srun the D?AA propa. For easn^le. t {xnt 

Z5 sisnai can be inade to appear to ohishiate some dietaoce behind the DFAA aod a 
second sisnal Mn be fticxissed on a pofittion some dixlance sc &ma of Ihe DPAA. 



Tint Aspect of the InvafitioB 
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Tbe fim ispeci of tbs ioveatioa rebla to flie wc of » DPAA in a 
mcIlichixaieJ 5y«le:D. As ilrcady cacnb<;d, diifcmtf channels nmy be ditectni to 
ditTercnt diicctioits txsing the same amy to proTKle spccia] ellects. Figarc 3 
scfaensftcdly ^w<t thU ia pba view ttre uray {3S0I) used to dircrt o fint buio 
S of soinid (Bl) solmaaUftUy ttnigtrt iib&ad towtnU ■ lisisw Thisccnbechbo 
CbcussedwaoluiliOwainF-pBWIAeTTB. A second beam (B2) b dkcrtctl at a 
•light aajle. so ^ the beam piM« by tfic bVscncf (X) aad undeisees nanitfplB 
jcflaUioia from ibe wslb (3S03}> eveotually rMcbicg tbe bstuner s^ico. A Uurd 
beao (B3) is directed at a tuorg y angk so thai it bounces once of die side waU end 

10 'rcKhcs the listzoct. A lyyicstl sppllistiiOD iTt vach * system is a boaic cinema syston 
in wluc'n Beam Bl npruents a ccnUt 9ci»l ckancel. beam BZ represents a righl 
soriQiaad (p^ icet ^peekorin coovtnlioa&l systems) souad cbanne) oxul beam 63 
npressnu a left cuuod chaiineL Foriher Ixims An ths riifbt channel and teD iicroimd 
chamid oiiy abobc proseni buL are amitled fioia Tiipm 8 for clarily. As iaevidcm, 

15 the beaois travel difTcrestdisiaocesbcfoicrcachiag the user. For oampl^ Ibe ccqIic 
beam may tnvel i.Bm. (he left and right cban&cls niay travd 7.Sm and il» sumund 
cfaumels Uavd I2.4ni. To accoimi for this, nn exoa delay can he apphed to die 
cbanneb «1ii<h (xard the shtfiies! distaiu:c so that e^b 
substantiaKy nmultanemsly. 

20 A(^ratus&wM:bicnni^(bfsisaho«.-AipFisuii>9. Three chuuids 

(39Ol,3902.39U3) auc input to respective dalanr meoBis (S9(mX The delay mean 
p904) delay each chumei in time by an jmnmiat determined hy » delay cootreUer 

The dehye<i chaniKb Ihco pass Id diatribulDTs p905). adders (3906). 
mpHfiat (3907) and output tranaducers (3908). Tbe disinTmlors (3905) rejsbcaic 

35 and delay the replicas so as to direct the cbanocls in diffeenl direction* as shown in 
Figure 8. Thft delay wMitTol'ier (3909) ch<>osos detoys bwtd on the expected distance 
soiind waves of Ibatchxmtwni^avdbefbrefeiidbiQgUieii^ Uiias (be abowe 
exniaplCk ee (ummnd cbmad'trnvek tht <hi^^ 

left cbaisoel is delayed by ma so iianivesal tbe same time ai the swiound 
30 cj3aaMsndtbecmirccharj»lisiklayccby22.4in5sofbai^ 
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tiiseu&esuixouaddiBswluidttieleftchAnac]. This cnstma fh&i all cbisttch 
reach thsSsteneiclOeszne time. lffhe£rectioiiofftecbardKlsucIuD}5e<).tbe 
deby controller (3909) can iske accwml of tbit and ftdjuA dK ixiayi eccccdiqgly. In 
F\gGxc 9, the dday a}«ti:5 (3904) a:e shdwn beibre (he di5&ibii:an. However, tbey 

5 may bcncfidiJly be uxcTpomled into Uic distribulors m ttttt the deiay oamroaer 
(3909) iopuis » rignsl ha stch disirlbwor ind tliia deUy is appKed lo all rtpiicaied 
sgnsli ooteit by ihi: dbftcuUMr. Further, in ecoUicr practical iHmn^rt, dicre can 
be OMd e cuigfe delay coabotter C3909) «4ucb chooses the nscluat debi> kt each 
ditnnd iq>lici ud dtos ioids delay data to easb disuibubs, vnifcont the need for 

10 'se|)»niedelAyuigeItinKots(590<). 

Second A sptct oLifaa Jnvgnsian 

In Cie ebuvp tkscdbed Gis! aspect, the ddUys in the »cxind ruchni£ dw ■»» 

15 cOTbccoreidcrabtesndbecimiDnioiencticeobleMlhayii^^ 

SDdio-video eppiieuicos. thicem cause the pkturet to lead Ibe sound givg>)f m 
uaplewant effcci nui pnbkm cam tie wKed by o»e oftbe or-panims sbfuwa in 
Figure 10. Conespaai£iis radio aod video sisnala w« ffi|)plied from xsosrce nxli ai 
a DVD phiyer (4001). Taux signids ere n»l out sinmltaneoosly and hkvc e tcoipoxal 

20 coiTe&pondeQuo. A diuLid splitta (4004) is DSod to obtain eech chanac] cf aodio 
6om the acdio ngnet and euch channel is applied to die apporabu shosra in I'iguro 9. 
The audio delay comroner (3909) is cuoneclsd lo a video delay means (400^ so (hat 
dis video siginl can be deb^vdby aa ^qMoprialc amoan: so that sound and |Mtiir«s 
iumO; die vserai die sane tuM. The ooijiui Bom tho video delay meons is tiwn 

25 ootp«i 10 scraen jneans (4006). Ibe video dcUy applied ts gesenlty ealsslaled wi* 
rdcTOice to die ^estett distance travelled by a couxid beam, ie ibe sanouod cbao&ci 
in Figorw 8. The video doJay in diis case wouU; be set to ba eqooJ to the ta>vel lime 
of beam B2. v/hicb is col dchiysd by audio ddiiy mcani (3904). It is Jtwilly 
dftstrablo to delav die video slxta) by an inie^er cancer of Immes, mceuica dut the 

30 video delay vaiaee are oufy approximately apui to thecskulj£ed value. Jivea the 
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ranooad dsnodk inay iad«EO cense <!d«y dM 

cntesa Tha», a funb«r corapcmeni msybewtdsa to the video iWay vatoe to 
ftccoaci for dis pw e«hiE dday. pcnber, it is oficfi simpler to dcby lb« vi»1eo 
Mgcai mtil 'Jw Kjund (lul reaches Ibc Ustntt on a <lirecl potb (eg Beam Bi in Figcre 

5 5) lews Cie sptakcr. lia mutenj cnw is scrcraJly sicaU, aod Ustencrs art 
BccuiEUHQedtuitboniciiiRnt AV systems. CUims )1 and 16 an inuaoded lo covcr 
dK (tysSem w^sniiy Ibis nd appiDciitiiitiaiBt diw to tntesca video inows sic used, by 
virtue of the phnue ~Bt sobstntiiny ttit ^loe". 

As « xsfiixAieit. Um nd«> ddey r:3tim caa be cimncctod (^^ 

:0 Figure 10) as m» io each dismlmnor (3905) so ilui appmprinlc oeeount eu be taksa 
Of any delays applied for rtasom of bcaa diitctiriiy too. As a fonbcr reGatfrncnl, 
the video-pntceS5in£ ciicaitiy can be nsed to pccride an oo-ecresn dtspUy of the u««:r 
iaurCwo cf Ibe sound sysicm. 2ft t mfise ecnend utttwm enboduneat , cseb 
corapcnCRt of iisdio dday would be eajeubteo by a raaopttKosm as pirt of a 

}5 pmgtamndaccmipbtoddayvihKWOuZdbecalcatocdivea^^ 
vnkieawnuld then be used to calcubte the appropnaJe video ^elay. 

Third Asnce; of the Iwentioti 

20 When iDnlti|ile channels ere OKd, it can be bcncficia] to apply a dificreoi 

wbao«rfn&ctior.to caudMinneL Tl« windw fuociwn redni^ the cltteu of^skJc 
lobes* al (be espenso of powei-. Tbe type of window fuodno omI is cbooen 
dspeodenr on tbe qriaL^ xeqiumt of tiw resu!lasil beaoi. ThiK. if bean dtrtciiyit> is 
jmportaiit, a wfaicov.- fiinction as is sbowa in rigav \ 1 A dioold be oscd Jflcss 

25 dfifxsivir>' ia reqitjrw!, a Oioro geiite fuoctioo as showa in Fisnnr 1 1 D can be osod. 
An apiJttratits fw achieving this is ahowi in Figure 13 . This iqjparatos is 
wbsttatiaDy the saiuo as that sbov-o in Figare 9. except the eactra delay nteans (3904) 
■re mnittcd. Sccb enva rxlay means can be cosnbineu wilb Qiis aspect of the 
investicix however. An exmt tvmp'swHt (< 1 0]> it positioned aller the dstributons in 

30 TigistU. Thiac»niposfsit applies the WBd«7»m Vaa txanpami aa 
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bmeSda^r b» ecmbiaco yrjik *j>e distribocns bol is ituwn sqiameiy let c-lmty. 
rtt vmiovring mzsm (4101) appKes a window fiacnon w Ihe set ofre^Bctt fox * 
charasi Thus, Qtc system cxt bj ccnifisuzti] co Iha diffcitnl wialow fucetkiot tm 
chosoi fo; ttth cbonnd. 

5 llnssj^ttnihssafiirfbeftdvantase. Channels hning a Kii^ fcssi oonttitt or 

gncsx^ly roqpirad tolUL^'ea bish level und^Snctivity is dm so bapaiaii. Thas» die 
window fcnctua ctaoc tJiaei fsa such chniaels to oetf these needs. An axanpie 
is fbownia Figorea 11 A-O. fipm 1 1 A Aiw a Sypi«i wiodotv fbidioii. 
Tansduccn near the ou«ide of mey (410^) htvc a h3W cutpul le*ie} Usui lhD«e in 

10 'thoceatre to redoce ado !ob<a and improve diiectrrity. If the votomb is turned^ 
nD otiljnit ievsb UKiease oiid tome transducers tn (be centre of the arzy may sztunts 
(see Viscat I Ifl). bavins xMcfcrd fun scale dencctioo (FSD). To svoid this, the 
shape of Gs wisdow fiiactioc can be chatted insicadof meicly asnplif^nng Ok 

of eadi tiawdiieer. 'nas^shervnoinfiguics -iCaod ilD. As ihe vnicue is 

15 iixreased, t}» ocio tnuisdnnis ploy a greater role in oootribnsting to (be in^^ 
somvi. A}ibou0i this increases the side lohes. it abo increases Oe power oniput 
shine a loader lOTind. wHhom any dippiiis (saturation). 

Tbe above technique is mat impartam Sat ibc bii^ier fioqiicncy ccmponeaitx. 
Thus, the present aspect can Vc contbtncd with the founh aspect (sec later) 

30 advanugeottsly. For lower freqiienciea, where direcnily is less athunahle and leu 
impOftanl a fiat (rBoxsa.'*)^*^**'^ fimction nay be used to tcfaicvx maxiunsn 
power ouipol. Also, the diangiiig of thb window Auction lo occinmt lev iaarused 
voloinc as $bo>vo in ££ure 1 ll> is no* eucAiial and saturalioo «l shorn 
J; B may roJ is piectice appreciably detarictraie qnaliiy sxw-e the windows still fiUs 

25 off to itD svwdii^ a diicon'anuity at the edges arJ i discoaiinnity in level is more 
dantaging than a discnntictiily in £radtent» as mewo in Fignre 1 IB. 



30 



lite dicactfviiy achievatvle with Ihe amy is a fucctton of the freqtMiicy of the 
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signdtobe&ectttlaniCiBiizBoftheafnsy. To dhtrt » low Crtcoency sipia*, a 
lauStr amy » vxzsusy Iboi to Hired ii higb firwiwacy sigunl wia *c im» 
wsohaioa. FoitbtimQie, hrt/ firequcacitt gow^s^y require niore pow Ihw high 
fitijuescies. Tims; il is idwsitagccMS to ap!hm input 5^SIl»lbto^^^ 
S £equcni.7 bands end deal with (best tcqjQicybaDdssepaitte^ 
directivity which is idueved iair»» a»B DFAA ap(Mra*»3. 

FJ^iic 13 iOuAiaies tha goM»l qipsmuk fbr adcctivcly hunins dtsdnd 
freqoatcy bands. 

!npm jignal J 01 a coccwcicd lo a jignaJ spSne&Vombiocr (2903) *tid hcacs 
10 •ioalow.paM-miw(2901)»odahigH>«*-6J'«f<2902)iDpai^kdchan^ Low- 
pm-fiUa (2901) b coitDMSed to » Distxibukir (2904) which connects to all the 
add8a(2905) vHeh ore in turn connected to ihe N tansduccn (104) of the D7AA 
(105). 

mt^p*s^fiUzi (2^) coKnccts to i device (102) wbieb is the suae » 

15 device (1 03) m B^mc \ (ftrd whtch in seusal «oauit» viOiin UK vsriaUe- 
iznpKuids and vwiabJcthiie ddiy dsmesito), vWch in tuni corjicds lo the oiber 
ports of die tiAen (2905). 

The system niay be used to ovotaomc tbc effort of f er-fidd cancelUtion cf the 
low fequBicio, due *o ftae amy size being small conpoisd to « wKvdoiSlh at those 

20 !«w ficqueodo. Hie syUoa Aexcfbre aOows diiTcrait fiwpienciej to be netted 
^ezcntiy in tenRsofshBtuixtbesoond field Tlie lower fre<iacDcie5pN»bch»cen 
the soufoa'diABOiDr sod the tiaBdnoeis (2904) sU wifli the cami: tiine-dday 
(nouuaally zero) and aaipfttude, wliercas 0« higher fiequenciee are ajipniiiziatejy 
timc-dcbyed uid aaipUtudo-coolroacd for swi of the N mcsdnoos indepcndentty- 

25 This aUuws ami-bcamiag or noUinR of Aw highsf frc;{COKies without global 6t-iicld 
ouDias of ibc low freqosndcs. 

h is to be Doled thai tlv nelhod aecoEdinf to tlw fboillt aspect of &c 
isventiaR can be coined obi wxng the ndjustablodijfitBl fillers (S:2). Sucb fttion 
allow diRcsent delays to be acooTded tv difTerait freqfmeneics >y siinply cbonxtng 

30 svpiopriBte values for the filter coeSicienis. fndnsesse^itisnoineeeasiiry to 
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Mpgtfttdv apfit lip Uie Irsijucncy baaid* wA tppiy dilTerss! iOays to Ibo rcpTins 
derived aooc each Jicqncncy band. An ci^ffopriate dfect ua be Khiev«A aSmply %y 
ftltcrifigthe vanoii^ iq>!icas ofUie smglc inpva sisoal 

Figure 14 ibowt inotha cmbodjjr.cn: of Ihh tspecl in *bich difTccat sets of 
i OiitpQltnoHluccricftheBiTaycreuscdtDZrsnstmidH^^ 

ii^ cipial (101). As is Figure 13. Che iapa R^al (101 } is i^Jit into a tu^ti 
freipsiey baulby eliigb p»w IDua (3402) und a low ficqueocy bwd by a low ?« 
fi}isr(340S). 1%elowfiequencysisDalisiDUledtoa3msdofciwsdttc«rs(M04) 
anjOtf hi^6«<tu<ncybaadUT0iil«dU>ts£ec«i£s$loftran^^ llvfirsi 

10 'set of binsducers (3404) sp^n & larger pJi>iucaJ cancDt of ttxe any Ihsn the liisfa 
Drtqocncy srauduccn (3402) <b. Typically, the atom (thai :s> tho cu^tudo of i 
cboncerisiic dimciKim) spanned by a sst of tntascnceis U rao£)il>'proportiooaJ to 
(be sfarrtesi vaveknfiOk to be masmitied Ttis give* roughly equal dirartivity fcr 
both (cr iD ifmore thsr. two) fteqoeney bands. 

25 Ifipi»sl5sfaa«»aiintbff(ubc^arfcn*cliis 

tran^ucm arc shared behvecu bands. Again, the signal is jplit inlo to» and high 
Ircqucocy ixxcfxxnsats by lowposi liJtsr (3501) oad a high 3a» iSter {3$01\. The 
low ftcquaicy disiKbatnr (3503) routes ftpfxopnixuly delayed replicw of toe !ov 
frequency cmopoaent of the icpM sijipal Co a first set of the output trajisdoccn 

20 (350^. In this cxoiupls. this first Kt carop ri scs all the traisducen in th£ amy. Tbc 
high frequsocy £»tribttix7 lOtites Ugh fitqeeacy ccaipoDcni of ±e input vffiA to 
a xcoond sd of outpiit ttansdnens (350^ That tnusdoccn «c o stobset orihe 
^hofeaaay and. as shows in CheFitjive, maybs the same osss s are usee to oti^nit 
the low fteqncncy consponeot. b thu CMe. addcn (3504) are r eqinrod to add tbe kw 

25 ficqtiflncy &cd btgh frequesGy sigceU pjicr to output. Ihtts, is this oDbodnnait, 
more ireruduccn ere used to output lb= Itm fxqecncy coonpoiMi^ and thus morv 
power can be achieved where it is oeedod at the U^v £:cqueucic2t. To funhej imprcve 
fhepo«vcr oalput it low jLrequencica, Ihc outer cnmsditcers (whicJ: output soleiy low 
&eq!»ede£) caa be IwffT and norv powcrM 

30 Tlus Bctbod faos the advantage that the directivity acioevcd is ttie saine actoAs 
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aT. frcqucnds and a miiannna ef inmsducew are osed fa Ae hi^ fr«;wccic», 

resuliing in <tec/eased complcxiiy and cost. thU ii espcciilly 4= czsz wbcD a sti-op 

such as is Am in Figiire M is usct*. u-itb Icv-fittju«icy specilic baosdccexs 

imniiidibewrtsidecftbeafnyaftdla^fisqnerx^ 
S has the furtt» advantogiB ftaldwapa KrcitBd nmge iraiwIiioaaBifty be unl rather 

Sun fiiD-fsnye transdoceni 

Figure 16 shows ichaiutically a fioaf of ao ona>' cf Wnsducos, each. 

aymbol reptcseatiag e traosd-Jc«r giotc ibe iyrnbols arc nol iQtcndtd to jdatc h> any 

way to the sdi^ of Ihc tnuaducers used}. \Vhcn the lUdhod of Mgurc 14 is used, the 
10 *fqtinefyij*oUr^ptts«rt««ntdiiceawhicharc«^ 

ownpcnenn. TliedrdosyaAobiqinsCTllrwadOT 

compoocats and ifas triangk lynboh n^rcsoit trauducen wUcb out|nit Ugh 

frequoxor cosqxxicnts. 

Wten the nelhed ol'Figure 15 » uacd, a>c triaojlc rvraboU reprcicnt 
13 treiBduocfS whiel! uulpU wnipoDcota of all three fr cqusacy migea. llie ciicte 

lyinboU iqireseni tnvdscen whidi output orJy mid-nmge and tow fwqceocy 

si£Dals &s4 the s^ms ayiobob ceptesent tr£C£ducen wbich output ooly tew 

fietpjcQciei;. 

Tlui e^Kct of Ibe iavciitkats fully couipsault u-Hb tba alxyvo-desodbed 
20 fliW aspect enee windowing fiawtioBS can be wsed, with Aec^ 

nftw Cic diatibuiors (3403. 3503,3507X ^'^ci^ dcdiMtel twoftSuccia ttv uacd (aa in 
Figure 1 4X lbs "bete* in tbe lew frecuency wioctuw ftjuclioii caused by Ibe prcsaiCB 
of fl ocntre btny of hieh frequency tnawducm is ooi u»ially detrimcaud to 
petlbimaaee. espwiaUy if tbctek is sufSrlwily amall witb respect to As riwrteA 
23 wav«kBStus.repn)diKed by tbP bwr fi«(|ueacy duumel 

11 is eviderJ fnna figure laibai test imiMincas cie used for tbebigb 
SrafueDcies than for Qte kvw freqtiatfim and that the speeins becweea adjaceol 
irnnsdnctra is ccnstiml. flowovet, the nuudmum accqitabk tratuduoor ipaniq; U a 
frcrtion of wsivckngth so that lo awid 9idc!6bC3 n faSgb Crcquasicics letpiiits more 
3C tightly packed (eg evoty a/2) viasdoccn. This sukes it expensive id terns of 
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tnsa^uccT^ snd dnve ekcuorica to cover en tttca larsc oioajjb to diicci iow 
frc^jcodes on Ibc cot bsnd bm wilh tigMl> spaced transducers to direct hi^ 
Gcqwocin on the clbcx hsod. To sohre Uib problcn, aa anoy is shown b Pt£i?t I < 

5 loczttd near The coitfepoiiictfL TbnSi more closely pickod iTWsd&ccn cia be nfied 
to oc^ the hig^ ftequaidet withcml incteesns (he extesd of ibe unay and ilms Hie 
iii.'^ctivily of the bctm. The leixc bw ihxpaicy ana xs covesed by |e» cloady 
pac'cod traiwiuccrs whccas Ac cactt High frcqucccy awa has a fi»f« Sghdy packed 
area, oplixmsing cosi end perfarniaace H aU trequcrxics. lo Fispcre 1 7. le squins 

IG 'incrcty ibow d» pr«9«ace of a tianadacer aad uot (be shape or the type ofdsnal 
ontinii»a9inFi{ttrB 16. 

i y Figure I S sJwnt s tnaaduour baxiog a k^Kib L longer 'JbtD tta wkUi W. Tliis 

tTAiisducCT can advaniagcmutly be lacd in on array of liie tnmsiiuceTs ss showu n 
Fisuie 19. Here, the ^ansducen 3701 ore posititmcd next to oae voa^ in a tine 
SBCii fliat tfaenne extendaiD tttepcrpecdicQtar dicction to the lan»c«l sideoreech 
tmnsdvcer. This BmnglOMnt pn*^^ " souad fieW which csin be direcCsd well is. 

20 the boiiznilal plane and whic^thaala to (be elongated dupe Meacbtrans^^ 
mOBt of its eneijy m ibc horizonti! pbne. Theie is very ]tu!e souod traxgy directed 
to otlMV plaaes icsultins in good eilwiency oropeiali0n.. Tims, Ibe fifUi aspec: 
provides t l-diiccnrional array made of clongtisd tiansducas which gives tight 
directivity in one direcdon (thznks to the dooested shnpb} and contiollaWo 

35 dircctiviiy ic (to other (Ihanfa to the vnxy natuic). The ispccl ratio of each 

transdnecr ii prcfienbly at least 2:2. more areier^Jy 3:1 and more preferably ttiU 
S:l. The eloasato nature of oub^aosdiicercaiisefteciraaufa^ 
conccntTdted in « planu whercB lh« amy of inasdacas ic a line ^vcs good 
&!aii»ity vi*in thepluM. This wwy may b» tiscd •» the ani5f m any of Ibc othcj 

30 aspects of ibe invtmiuw. 
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The S3dh aspect uf i» iBveuOon idatcs u> Use ise of b DPAA system hi 
create a 5umunil sound ox stereo effect Gsingoofyi n&gls soawl eciitiing sppsiUits 
5 sicn'lv to the upcntss dewriboS abow. Partieitlirty, the »ixdi osjwrt of flie 
invoitiim rdto to dir«^ (filfBTOit claims 
thfli the soucilwsves imiuase on a xeflaclive cv rcaanam sur^ acd m xe> 
transmittsd thereby. 

This sixlh cspoci of tbc bvcation adnrcssrt the probtem thai wbcw ihe 

JO *l>l'AA»opeTaledcutrfw)R(orxiyolhefpiae«bavagitd»iao^ 
coniHtttEs) w obscnxr unds 10 oiove cbse tfa(« Rgjoftf in 
been Ibcusscd a nnkr to eaaily perctavc lAD srpante aou^ Uisolhcrw:sB 
difRoiH for :Su obsenrer to locate tbo scjpazate scood fields which bave bea created. 
If an ztioistic reflecting suffice, or aiiem*tvcly an jcou5tin}]y reamimt body 

15 vhich fc-iadiatcs ahsnrbcd izxMwi sound cncrsy, is placed in the path of • sound 
boMB. U re nidiBiea ibe sound, and so elTectiveiy becomes a new aoimd soxice. 
ccmAte fiott th« IXT AA, and located ai a lestoo daertatocd by tbe focnssbg used Of 
any). Ifaplane reiloclor is osod (ben Q» nOeeuA soiaid ic predominantiy direded in 
a fipocific direction: ifatffliuserelteetor iap»senttbailboaonndisre>nMSatednwre 

20 or less m aH directicns away &om tbe xcOcctor on tbe same side of the refiedor aa 
tbe scnmd is inndsol from die D?AA. Thus, if a suidbcr of distfnd Mnnd sigDok 
RVmcDtadve of distinct tnpui sigjials wx directed towards dist^ud regions by tbc 
DPAA in the manaer dttscnbed, and wibia cad: rcgjoo is placed such a rcilecior or 
resonalcr <o as to tedirect die smnd mm tsch region, ihen a tme nmltipk sc^sraied- 

25 souree sound ladiator systen maiy b« cooKrucU:^ vsina a sing*c1>PAA <tf (be deuB** 
described herein. 

Fijius 20 Uliisiratis the use of a ciu^e IVAA end rjohiple lenedias or 
icsonaiing «urfaoes (2102) is p'resent multiple sonrees lo lislesien 0-103). M it does 
not irly o& pcychoaconstie cues, the surround soraid etStet is awb'ble th»>3£b(nn tbe 
30 UsieiriRg area. 
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Tbe sound beana taay &e Pnfocussrd. w dcsoibed ohovt wi± rofcimcc lo 
Fisurcs 7A or 7B, or foata*d, as described ahmt with rrfersoce to FigUrt 7C Tbe 
{ocs» poaition caz bcchrm) ;d bcdlbcr io front ot, tt, or behind ihercfpccUvc 
rsiJccunfrcsomay Co schieve d»s dcftred effect. Hcait2I sdbenaticany riiows the 
5 eRea«cfatevedT.W.ssouadlieaisisrociassdiainiAori^ 

nqpectivdy. The 2»*AA (3301) is jtpcrabk to direct amd tow^ds (he reHectors 
(3303 & 3303} set up to « raon (330&y. 

b (h« case wbea a CDttnd bctm t5 focassed m rvoi ofi reflector (3302) al a 
poiolD (Sec RsDre 2IX ^ bcaronarrou^ »t Ibc fncos point and spreads out 
10 'Ibcresf.er. The t>eamc«n&m>es to spn^ afitf rcflocxion 6«oiKfl£CTm«\d 
«poMttoaPly.infa«rtheKiuDil. Doc to the Rfkctkn, the user wD jiamve 
mminanmum^ttomilbc^uiSttt^pabAVy. Hiui tbe listcaer oi TJ irQ) 
pCTCdve the wuNl»=auiiUbigfiamoiutde tbe room (3304). FvrihGT. tfx bani 
obtiflocd u quhe broad so thad a tarse propontoo ofUcicBcn in the toltom half of liie 

15 room (3304) 'Vkill boa: tbisouod 

Jn (hx cast when a sound bcun is fucussed behind a pcilecioi (3303) at n poiot 
r2 (See Figure 2) ). the beam is ct.Oectcd before ii hAS tanoived to (be ibcus 
point. After icflEction. the beam spread.^ out artd a Ustoter si positicoLp? will be abto 
bear the suuxuL Due to (he leflectioi^ the user will perceive the sound as enanadng 

20 flvm the feflectcd fecal ptiA in ftoaf of the leCectur. Thm Ihe listeotf m P! will 
periM) ve the eouid as qpanating finoi doer by. Furtlxr, Ihe Ijeam obtainsd is ifsite 
imnow «o (hat tl ispossaife to direct sound tc a smaller prapoitioQ of (he lateoen in 
(he room. Thus, ii caa be advaotagoous .for ihe above reasons Ic focus the beanu at 
positions otficr tfian ihoraflcctm/rcscnilvr. 

25 ^Ticrc the DPAA if opciakd io ths rcancer previoosly dcscnbed with 

mu'.tifrfs separalad beams • ie. with roond si^vds rcpresenrarive of disarjO injnn 
mgnals directed io dlistiosi sad fcjwnded regiottc - is iioi>-aiiecboic condituus (sueh 
as in 2 iio.i:ial mom cav-joaaicni} whermi thoe m Riuitiplo hand a&d% 
psedeminaatly sooad nHsctbi boundajy P»rfe€es. sad so perdcclar wUei* those 

30 rqpons arc directsd af one or rxne of tbe ie21ecliiQ boundary surfaece. fea luii:^' 



(75) 



3P 2004-531125 A 2004.10.7 



-34- 

OiJj fail Qwnwl dixecDffiUl souod perceptions tn obserrer is caxily able to pocdvc 
the separMBScnsid fictds, aod siinultaataiisly locate eadi of Ibcin to space tt dnir 
mpcciive tepdnXo .fool tcfitoos Cf (hm is ooe), doe to Iht icOected sounds (fiom 
the haniutanrs) reachiog (he ofaaerm' Ihia da»e rc^m 
5 II a iitpmltot to ^ph^r^^ thai m tech t case the obsefvgpcTcefycs nai 

sepantnd sacnd ficlAi Tvlnch m no wiy rrly on ihc DPaA mttwiocins irtifiual 
psyvho>«coosdc el&nwais mw ibc 'sousd £tgiuJi. TbuA. the po$iL*(?a of the obcemx is 
iditivdy iBtin^ion&nt fni inic sound localioa » tong s» he is sufScitolly fir fram 
the nsiT-ScU rah'atioD ofibe DPAA. this iQcnaer. innJti-chftnsel "sarNnod- 

10 'sonnd" can be uhicved wift only one pliysicat imidipeako (the DPAA). makiofiUM 
oidie nxtunJ boumlades fooDd ill mosi leal cinrinumira 

Where ximilv effects arc to beptxh^cod in tn cmdnnmatt bddcs 
appiCipjUtr natural xclkcliag boiuxbricai. simili: stforidtd. muhi-scHUce fiuund iieMs 
cen be adnevcu by the sntablc plocaneiU of artificial TeOecling oi naonalins 

15 sioliwes^liereiiU (tenrcd that a sound aoum should aeeisioohsi^ 
dixcctbs ^Ksnu at tlnw sur&e& Por cKiuqil:^ io a te^ 

ecviranicem ophcaTy-trimsperait plaaiic cs glass paneds could b« pboeO aod toed ta 
toiu^ lellcclon widi Hole visual iispscL Where vide diapcnion of the sowed from 
those Te£i«is is dcsiitd. a sound scattenng rtilector at broadband resoaatotr could be 
20 introduon! instead (Ibis woiiid be aK>rc diflkidl but ont ispossihte to malre opUchlly 
ban^Hmt). 

A spherical reficctor can be osed to achieve dlffase rc{}cctk>& ovci o wide 
«r^. To tuftcr cDbsnca Ibo difAisc rKfleciina effect tbe nnjaces SbooU hsnrc a 
nntgfanssi on the ic^ oftbs wavdo'^ « sound bef[Qeacy ii is desired to difase. 
25 Ttx sjeat advant^e oflius as|>ecl of Ihs jureseni invottim is thai all of Oic 

above nuy be achicml i»idi • single DPAA sppuzbu, die output cisnots ftir each 
tnnsdoccr bdng both op from susnnhdofB ofddqrcd icpUcas ofinpul signals. 
Tlius, Ducb wiling and appar«b:s tndilionally assoeiatod widi suixoond socod 
systems is dispenie« widi. 



30 
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Ssver.th AypocT of ^avqtioti 

The sevecfb tspx*, of ibc invention adcresio ttx probteni fliaJ a ox? of the 
DP AA syvlCB: tray %M v ways be essi^ ^le to locfile wbtn 60ia»d of a paiticubr 
5 cfasnMlfsbdns&edpdorfociscedalaiiypiatieslirtinie. Cof^^ 

may wzEttodixcctcrfbccsacuiid at»paztiaibrpcu3tionins|isce^^iichie^a2 
costp!ex calcoiation m to the correct ddiys to apply This prcblcni ii tBcviated 
by piovidinj o vidso cameni meoos wfaicb con be caiued to poinl in a pail'cular 
<iiicctum. McaiacoisiBCted (B the video camcn can tbeo be used wcds^ 

10 'dtRCUaaUKCMnesKpGQiitsQbad^icstd^^del^ 

AdvBib};ooasly, ifcs ctmm U unler Uie diren costipl of die opentor (Sir Bzamplc 
OD a bipud or using a joystick kadfbeDPAAcQntr<4)ef is aransed to caoseaoiuid 
dtanneidimtingto occur wbcisvc7thcopsra:oreaBiscstheauienitop(^ Hbs 
provides a v«o evsy lo sei up syueu ^liich dues jxrt rely eooreaUcc malhanaUcal 

I S models of (he room or other complex CAJcolfitiocs. 

A^vBDtegcQiisly. means may be provided to deioct whare in tbe roctm ihe 
etauetk is focusssd. 'Ilien. lbs sound besinu cait be focussed oo ibc same Ttrit 
makes selling up tsytion veiy siniple since icaiVm can be placed in a zecm wh«s 
sound UdesttedtDbe focussed and dien a camera Isos canbe focosscd oo tbese 

20 maAen by an opeoitor icwScins it a trievuioD luoniinr. The system cu tben 

s<2ioroaticsl]y set op (he spHwrxe lo calculate fts ooncd deloys for Iboissiug aooxkd 
to that spoL AJtsfMkCivety. rcfercoce poinU in the jwm cm be identlScd U> sdixi 
souw! focussing. For example. « simple moixA of the room can be prc^ograiaiMO^. 
8u Ibatin opaaior can select objects in tfeo tt^i of view of ihe cimen so detcnnine 

25 the foecsshis distance. Inbotbliwcaae whectbecameniccusdisittKctscscdattd 
«riwa t. room modd b used, it is advantssetnv tc en^Qw a cooidinaistraasAvm 
fivm camera (pan, lUt, dbtanco) «r/oom (x;yA to >P«iccr (roislion, oJwmioa, 
dimnee), wbcst tbe two cooniinaie syaicacs have diSfaroit <orS jina. 

Is the ;r.-sss scit of opcntiMi, tb9 camera may be steered muamittedly by 

30 ibeDPAAel«ctit<9&e(»uchlh8tilpobMlomnadthedii«c<ionmwhk^ 
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cozrerjly bebn stewed, with cn luttBnalic fbcutans oa the poialwt-jcre sound 
ibcussirig cccun. if St iJl. This pninruUs > great du! of iisefiil sei>up fiudbadc 
io/unnnlioo to the opoaror. 

Means to se^ccl whicb chnonsl ftrtUngs are coiUroUcd Vy die eaantra poshioo 
5 !dmMk:sDbt|irovii1cila:dfbe!«ni> aa be controlled fnm die hai 

Figun 22 ifiustrstcs in Kdeviowr tba use of a video escisn (3602);o«icu<8ied 
on aDPAA 0601) viwiRt iC Ibe sune point ta which Mund u fiDCUuod DKctaBcn 
CAO be stcaible vtuig a sefvo inoior Attemxiively, (be csnwn uq oe 

monrttcd on a ^qwuatc tripod or be har^ held or be part of en extant CCTV jystcsn. 
10 ■ For CCTV spplic&tions. where & plionliiy of cameras arc used to an 
jToi, n singJe nay can be used lo cir«ct sound to my position m the orea which one 
of thecaiaerssii poantittg ct. Tlnis. « opcrotor em dirocl uusd (rod) &» «cice 
coomaids or suRitKttoas) tot specific potnlinOksitrea^oombysctccdngacankeiB 
pnoling ai ttal point said spesbQCginlo • ndexofitoBit, 

15 



There nuiy be provided sicans u> adjust ibc radiation p'ttlerc. and (bcassing 
points of Sgnab rdaied to each input, is resporuc lo the vah)c of the prograxnnu: 
30 digiial &g»ls ai those inpuis - soch » appnach nan he osed to exaggcnte stereo 
astiah ond sunowkKtound effect*, by nwvins the focoannB point of thoac sisnals 
momectarily outwaxdik^i^Kn thoc is a loud sound lo be fcpiodueed fiomtbal inpol 
only. Thus.ftsrteeringcan«adiiev-diDacconbiicewablhBartttMi^ 
itsdf 

25 Ic geccnil, v/her. the focuj points are moved, it is oaxs3Siy to chan£e "Jm 

delays applied to each replicturtiich iovotve* dupHcatinj or sjapping samples as 
Hj^rvpitate. Ihw is prafombly Jone gradually SO as to avoid any tudibloclidw 
whtch may ooour if a large nsDt Mi of san^riea are skipped at onc a tat ekcniple. 
P»sUcai sppHeaiiccs ef this icwnticBrs techDOlogy indode the faaowing: 

30 foe Iianc entmsiosnait. *ia aWlity lo prpfect mul^nlft lea! snnrca of sound 
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to dijTcratt po&iUcn) i& i IU:cQjiis loora tDows tbe -eprorioetioii of isulli-dmaiel 
surrountl sound witbooi tite clutter, campledtf »d wiiiag profefeou oromiaplt 
sctanOsd wired teodspcKkers; 

fox pnUK addrra imd concen sound lyslesi^ the tbilily m 
S C3disiiao|i8ttEniora-,aDPAAinthicedbt=n9om,3nd«iaiBU^ 
bczms tllowf : 

zuuch bslcr id-yxp u the physical odecostion of the DPAA » cot voy cd&ai 
and need ct4 be KptaXeni]^ idjwtfld; 

simUer tuudspcaker bvcntoo' *^ o*^ <^ of tpcaka (a OPAA) can adnove b 
10 'widcvtrKlyofiadiadonittKenisW&ichwouMtyp^ 
sfcAvn vidi apptopna t o lionws 

bsner totallisfttility, as it ia posdble to Rdixc the aoimd eiw 
rencctios nifaees, hence rcdociDg domiaant echoes, siiaply hy Uic M^osuaaiS of 
fitter and dcby CoclBctniti, nnd 
15 better control ol vaxmaai ocouslic feedbncit as the DPAA radiatioD pguern 

can be dcsi^Dcd ro reduce the tnsrgy Teadang live inictufthones cuxmecied to the 
DPAAtnpur, 

f«r crawd-coBlrol and miHtiry idtvitica^ tfee ability lo genente a voy imuue 
scraiid field iB a dsstaM xeguxv wliidi fidd u easQy aid iiuid^ 
20 fMausbs and steering Af the DPAA heasis (without havlosp^^ 

lowbpeiikcrs r^'w boms) ai:i! wh:cb ta easQy fSreded onto the tm^ by nceaas of 
tracing iis^i tauicca. and provides a po%he:&l acoustic wetqwn which is nvnetiielen 
ooD-iirvasive; if a large amy b us<d, m a groop of eeofdinatcd separate DPAA 
paneb possibly wtdety spaced, then this sound field can be made irjick nrxne tntrasa 
'2i a the IbcaJ Rsion Ibanncr QieDPAA SETS (rvm at the tows cod af^ 
Band if the ovecdl avny fe iensio m an jqiffidontly Izise}. 

Any uf the pievioiwly dcsciibed aspvcts may ba C4iir.lrjied tosdhcr in a 
fractical device to pivvide ibe*a!ated advanfia^. 



30 



(79) JP 2004-531125 A 2004.10.7 



There sow foHowt a descriptioa of • prefoted csobodiKSi*. of Ibe £nl s^ed 
of Uu! ptesam invinlioo, v^iidv a: wiD becooK appmat, utilises dso Ibe tednliices 
5 of the ocha above-descnbed iiqjects. 

Re2cn!n£ to Viffm H, ft digital sound )9o;ecn)r 1 0 cosnsiscs tn tmy cf 
inasdttcosorkMdspcskco II tfastiscoatrolkdMchdMinidioixipatxigMJsare 
cmititd n a beans of «ouBd 12*1, 12-3 thai cao bs dirceted into an - widun fimiu - 
iAiiiVy dSmrion wodiin the half-space to front o/Ste ansy. By mtldnj cse of 
10 'arcfultychoTOTcflectioapffih&aUs'.eiia'U wiUpcitdveaaou^ 
(he amy as if ongineiix^ frum iht location r>f hs lasl icficcdoa 

In Fij^u;: 23 , two souxd beams 13-1 snd 12>2 Bisihov^ TboAntbcem 12>1 
is dtnictcd ooto a ddc-waR 161 that nu^ bcpait o: a room aotl tcflectcd directly onto 
the lisfcner li. The H^cnsr pazdrcs thii beam as orificaciis from reflection qMt 
IS 17. thos from tberiglH. lbs stccnd beam 12'2; indiealnl by dished Ib^ 
r«o lefloctiooa beforr Toachjng (he lialeoer 1 3. ] lowew; as flw Ian refleaion 
happen! in a rear conier, the tislcosr will pereeivo (he soonrt os if emitied tarn a 
sooree behind htm or her. 

Wbils* there arc many uses to viikh o digilal sound projector could be pot, it 
20 » pariicular^' advactieeous is replacing cocvendoml nuTOBod-souud aysieuu 
caqiloyiog several s cparate locdspeaVe/s pbced at dtiferent locatioaa xound J 
listener'a posilioo. The digital soond pnijedur, by genenting beams for each channel 
of theaummod-ffmud audio sgud, and steerias tbobcaioa into the ^ p t o pfb te 
diiectiomk creaSea a tnie famnmd^ouiid al the listeoer posilioti witboot ftarOu; 
25 foudspetdcen ox addiliooa] wiaaj. 

Zn Figaret 24 to 26, tbcrs are sboxvT) cajnpoocnts of a dtgitd souao projector 
system ir. Uma of block diagr2o:s. At 'dK ioput, ooinmon'ibnnat audio source 
tBateria} in Ihiiac Codn Moduli (Pi:M) form h recaved from devices socto 39 
cosipaet didu (CD*), dl^ vidw dis^ (DV]>s) Ac. by die ^is! sound projector 
3D as either an c^tical or coaxial digitBl data stream b S/PCOf fbnoai. But other 
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bqiux cighx] data fbiruts em be also used. This date auy ccrJais dfhtr t 
sinplc IW) channel rterto pair, or > coirarcssw! «nd carodcd multi-cheisid 
vjeaifn± sucb as Doiby Digftaj*^S.l or DTS*. or nntltiple (ticcme digjta* channsts 
of flUffio infintDtiofk 
5 EiMa]ded8nc^coiiipze»8drDujU<hB]iiiiJii9u{sare^ 

iaxassntsei in a decoder ostas the devices cad licensed Cxtnr.'are available Icr 
mndard attdio asd video focnuR. An analogue to di^la! oon-vcrte: (noi dnywn) u 
eJso bcorpaialcd to dlow cnnntictitin (AUX) to analogue input soutve uloch ze 
immalistcl}- com-criod to a <uit3bly sampled digUaJ ftccial The resnliam ourpvl 

10 'comprises typicaUy Ou*c, fpor ot aoie paiza of cbsiuicla. In the field of sunutoidp 
sooitd, these cbaicete ate oRsn lefoTed to kO. rf^t, cena^c, surccMind ^ear) ieA and 
cuHRiuid (lear) lighi cbaoneb. Oiber duaoel icay be fntsoil id tbc sqpal such as Htc 
tow dvqttcncy efiect channel (LFH)> 

'IhoM clunneh or chauncl-pDhs are each fed imn a twoHchounc! sunplc-raie* 

1 3 oosrv-erta [SK C| (oltcxvativdy eacL chonuct cm he passed Ihron^ ■ single cbaimsl 
SRC) for Te-synciuwaswion arid Te-«flipRng »o an ixiteroal <or ovcioually. extoad!) 
standard san»lc-xatc clock (5SC) (iyincaUy aboul 4S.)K>lz or 97.<>1CH7.} end bU- 
tei«di (typically 24 bitX aIlo\vji:g the intens; tytf lisi cjoc^ to bo io^feaisA of the 
Kmcedaaia-clocL This sernplc mecoav«nion diainuesproblaDS doe ra dock 

20 speed tOKCOiacy, clock dnH, and clock inconqudbilily . SpeciTieally, if fbe final 
pof.'er-oclpul stn^ct of the disiinl $o&nd orojcctoT aie to be fK^ilal pnbC'Widt^ 
xaodalatioji IPWMj awitchcd types for hi^ efficiency, h is desirable U> b»ve a 
C03)ple*^ s}i>c2uoni5atioa bc(v/«ea the PWM-dock and the digital d^a-cJock fcsding 
the P\VM modulators. The SRCs provide Tlus sypcfaroniuiioa. as well isoUlioa 

2S torn (be vvgmss of any external data docks. 

Fiiully. wbeie t«ro or sun-e of the distal input chaimtds have diirennit dsta- 
dgckc (p6xbqt5 because they come £ooq acparate digital cricnphoae aystans eg.), 
dun i^uB Ite SRCs ervnire That iztlernaQy aU diapanitc aig^ 

T&e ottlpcta <>f flK SRCs erv oncvxsUsA to 8 channeli of 24Iiit words •! an 

30 i&iematly feasrated irnnpla rato of 48.SKHz. 
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OoD or cDoze (typically hro or ttote) di^td u{ual proeesMn (DSP) nn^ sn 
vseU u> process ducilaiaL These ouy b? e^p, Texas liainnient!i']>4S320C6?0I DS?i 
ninning «t 133MHz, and d!o DSPs eiiber pofenn ^ siarfodiy of caJcoliUons Ut 
Qoaling-p^nt fermzt ftrr cm of coding, or in fixed-pobt fbcmal fbr maximiiai 
5 pjocessing qiccd AJtciiiati>xly, espedally wImr £j9ni-poiiit calculsUons rrc beiog 
pcrfonne^ Cie di^ul ripuj proccniKg ciu bs ciiried oA in oae or man Field 
Pmg^nunsble Gats Anay fFPG^ units. A foiibsr aJtcmafivc b a nuxtnrc «f DSPs 
Sid n*GAs. Souk or bU of the si^psl processing nay altcraativdy be intt'emenied 
wiTh eiMnmised iS&con b tbe £>rfn of a» Applicazioii Specific loieenied Grctdt 
to {ASIC), 

A DS? ttegc pcrfMma filicnng of (be di^la! audio dida sisiuls for 
«nh»M;cd Cnqi'xnc)' respcose cqcalisition to conspctute Sot the iireggkriiies si the 
firequai^ le^nasc (i,e. traosfer fyoefym) of the ocotuSe oatpot<<nnsduccss used in 
the find stkge of die disital sutind pn^ecuir. 

15 TbenoBlberofsepsrate;ypR»ecsse4chaisiabc»yopdoiuUy.0O^ 
(pn^inb^-) or possfoty m aa earlier or bdcr stage tif pnxcssmg. be rod uc sd fay 
combiomg odditivcLy the (ooc or mors) tow-frDquax^-cftects ILFE| chcoocl with 
one or more of ihe other chtnncl*, £br cjtamp!e ihc ccnw <a«xnnc!. in ort'.cr lo 
mbiinise flic p?Doa$iQg ticyond tbia niage. HouTver, if a eeponHe sib-ivno/er b in 

20 be used with tbc sptem or if pioccssio; power ii not in issue, dtcn Che more discrete 
chanocb ony be maiQiuaod thiougbow the procc5sbi|; chain. 

Tiie DSP stage ahn pevfcnu antinJiss and kXR cxmA^ 
eihaimeb, and • ei^tisies over-saoptine and jnteipuiiition lo an OMnD a£to>tiiaea 
ovcrsaropkd data nis, creaitos 8 chenneb of 34-bi; word output stmplcs at 390 

25 KHz. Si^jool h'miiiiQ and digitni vohmM-cmtzu] is pafanaoc in this DSP too. 

An ARM cncnjproecssoz gaxTaSo tiicicg dcby dntk for etch bimI every 
tnmsduccr. fron: R^-tune bcszo-Accricg •enings sent by ibfi tuer lo tbe digital sound 
pnjector via infaued reoiote cbotjoh Gsvec tei tbe dt^td lotaiA projector is id>le to 
indsipesdsctly slca sscb of the 9vTpi>r tAiSfUnis {oon ^eeral ontont dusad br caeb 

30 hqnd cbeand. lyiRcaTiy 4 to 6), ihse are a large nanher of reponitc delay 
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ccQi^ttbtioDS lo "be pofonnnl; His numbs b otfiH to &e Bunbcr orara^duuiiids 
Mma Ihr uocbcr of owcdtxcnu As (be KligiiBl sotmd prcjcctot ia also aUeio 
dynsmtcaJly Acer escb beoni h: ied-<inae. than the compotadotu «bo need to be 
pofonscd qnicUy. Oacc con^cted, rbc deby reqninsmotits axe dtstribclcd to the 
3 FFQAs (ysbsK the dels)-} an achaDy apjiUcd to cBcb of the sueomi cf digilsl data 
saifiples) over (he same panltd bu as the digttfti data san^b* ihemsrivet. 

The ARM oon qUq hradbs all yyston iahwUsatino ani) ulanal 
oamruntcaacmi. 

The dstu! ftieaci «ntm TGaax Ciehi prajjjrBiunablc gate any togic that 

I Q ' coatio) bigh-^ced static 'nSCtn RAM (ie rices to ^odac< Cie re<iuirtd dcbys epph^ 
10 t^c di^ils} uidio data semples of each of Ihc eight chanmls. vrfth a ducretcly 
delayed versoo of each cbamuEi bong produced fur each and every one of tfae outpof 
bcnsdmcs (25fi jn this ampteotentaSMD}. 

Apoduation. or array apatsx wuidowhis (i a. graded weighting ^cson arc 

15 tpp\M CD (he ai gnals for each tmadixer, as a fimcUco of each tnu»ducer*a dtatance 
fttrn ibc coin: of the arra>', to ccntrol beam riupc) ii applied scpanuly « the 
¥VQA tp e»ch chanoei'a dcbyed ngzud vxnioiu. Appiyins spodisalioo hereaUonvs 
different output sound hcaiiis to have differently texlofcd beacn-chapes. These 
sepamiely delayed and scfMutildy uioi^.owed digite] Bosaplt streams, oco for each of S 

20 cbiiiiiudsaiidlbreBchof256lriiBduceiannkiii98 x 256 «204Sdda^ 
total, are diea summed in ihoFPGA Ux each uansdncBr to create in individiial 
390lk]ix 2M»£ sig^iBj fat each of the 256 tnmsducer elonents. The apodisation or 
amy j^elure windowiD^ may ufitiotially bo pefiiTeeed after the svnnxniog stage for 
an of the channels Koiice (itulead of ibr easb channel separately, prior to tho 

25 suntmlng stage) for jiiiT^liciry. but in case each sound oeain ootpol tcva (he 
disitaJ sottnd projectoT vrill have (he saoie wioiiow fuactioc whicb may sot be 
optimal. 

The two huiuhod ami Kfly-sh siBsals at 24>bii and 390kH2 are than eadi 
passed thioagh a quimtving/xiDijio tibafa^g circuit ahw io the ^GtA lo reduce tbc dais 
30 snn^fle wutd loigihs lo S bits at y^fSttlz, whiUt matmaiini^ a hiji^ sisnsl^o^iobe- 
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mw fSHB] Viittin iht uidiblo bsnd 0-^ *Jie signal fieq«cacy band fron -^Kfe t» 
-.20)014 

A uselb} jti^ilsDcntntion practice u to make the SSC be bq exact ntiwil 
ncmber friction of the DSP masicr-proccMiog-clock atei, e^. lOOMIiz /256 - 
5 390.62S whirh 1 ock5 snmple dais rates ihrou;^tit the systoji (o the procening 
clock?. R ia M^r«Ilhigeous to make xhc digjt«I PWM tiaoins dock freqijcacy also an 
ex&d nbcnsl awibet fr^tica of ths DSP nuster-iirocesstns-clock fpssA. h u 
qiccifiejify advanteseous to aK&e Ibe r\VM clock irequovy an «xact inietDr 
muhipfe of be mtcTin] itisital aadio saoiple data nie, «.g. $12 times the snnple nts 
10 'farMiiPWM(becauul^'>512)L T%eTa(lDctiaiiofQie<li^xaldkwwo(d4cngibto 
8, wUle sinullaiiwudy bcictfhig d:e sarap{»ratc b nsefbl ior mfifcni tnsaisi 

9 Tbe iP K c aac d nsiplc-nk tHcrv$ fma icsohnion of data-wvud delays; r.g. 
>t4Siaizdala^flite. tbe snMDcst dtlt/iscremedt av^iUUe is I cauiplc period, 

I.S cr -21 ntcroscooodi^ ivbcroBS al l95KHx data-nlit; the Rnallcst delay 

bcfcmcDt avaibblB is () tuaph pedod) -5.1 micnseconds. It ii bopoztenl to 
bavc seuod-paih-lsDstli oompensatiofi resalution {- UnssKlelsy naoInlioD 
limes speed- of-smind) fms compared to acoustic outp«n-traiudocer diameter. 

10 21 fsicosooQiids soured in air ai NIT tnvels qipriunmatcly 7:niD, Which b 
20 looeoanearccOittdoo«4wniui&&tniudaccsaacmallaa lOnun 

a) It is casiBi io anvert PCM dote diMctiy to digiial PWM al practical dock- 
ipeods ^OieiLlbe word-kn^'is sicall; cs. l6-bix vmdi at AtKBt igu^m 
Teqirire a PWM cloclr i^ced of £5536 X 3.] SGH2 OATSclr 

25 impnciica|),M»iaaS-Mtwasdsdl95KHzdate-m: require a PWM dock 

speed o.''256 X 390 KH2 - iOOMIb (qute practical); atuS 

lii) bucuuae of the increased sample nte, there ia an iacrcssod avaibblc xipui 
bssdt>/:d!h s! half the sreple stfjt, so e.g. e\'«iUk^l« sigcsJ baid^th '^SSJir. 
30 fiir a sanqile /ate of~)9SICil2:dtf4u»iti7.alsuvi process (reduction ie 
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oft jl5) efTccdvdy adds qtaotiztliofl oowe to tfie digiid diU; by ipeetrally 
^Tping tbcnnsd [irodQctd by tbc qoaadzatiaii proctss, tl c«n be 
prcdaniinaasly lopvcd to 'Jx thqucadcs above the botband sgrud (i.e. in oar 
can ibovit --SOKHiX in ihe icgfoD bcmu Ac kp of the bascfeasd 
S (->20fafz mi <mi\Me n'tpral ba»hndth - 96Kil£); the cfiect u that 

anriy an of fiic or£t&&1 st^a^ iofORDXIioia is sow sirriod in a disilal dau 
ancua witb ray iiitle loss is SKR. 

The da*3 strcaan wiih redoctd safl&ple woid widib is disthbctcd in 26 tcriai 

10 data streaj>ttai3t.2iMy«abcb and adduiooalvohiixiedrta. Each data 
aaii^m! Id one of 26 ddvcr boanb. 

The driver dfcaitboants. w stwwn b Figure 23, wbieb tie pic&nbly 
pbystcoUy )ocai to ilic tramdoccis tbey drive, ]nu\*ide a pobe-vndili-DtodDlated ctMV 
BD oir^tm driver ctuoil for e^b of the txmsdiwexs they controL In ihepiescnt 

] 5 cxanipH each uovcr boanh is cotmccied to leo tnmsduccn. wbsTd))* the transduccn 
aie direcdy coimectcd to ihs ou^ut of ibe dara-BD ompui dfiver dicinU withou: my 
i]t!en-«fua« tow-pass-filtEr (IPI*)- 

Kocfa PyfM genKamr drivai a ctass-D power ««ateb or ovqrut st«|,T wiocb 
directly drives one tracsduca, or a scrics-opparsnd-conneciea pair of adjacent 

20 Irauadveers. Hie lupply voltage to the clssa-D ftma txnbilm con ho digitally 
odjustcd lo contjo! ibo otilpiit power hrvd to tbe imsdaoeiaL By omtruDiog Itas 
supply voltage over a vide range, e .g. 1 0: L Oie power v> the cnuudiicer un be 
conlrolkd over a nnich wider range, 100:1 far a 10; t voltage range, or b Rcnenl 
V.l for nr. N:l wltage racjie. Thus wid«-isnK>ng level ccriirol (or "voJumfi" conUvl) 

23 can be nducved widi ao rcdudisn in UxKiCal word iatgth, so do degjadatioii of (he 
signal doc to fiatfier qvmiizatiQSi (n* lo«s of lasohitssD) occus. tbe supply voltage 
variatiMi is pofbanec b)* low-losa s«ntcbing regubton raouated on the same printed 
ciiciiii boards (PCQs) as die elass-D power switctkes. Diut is one aviiching. 
resttls*^ far cash cbss-D switch to tcdxssK power wppiy Hne ickswnmdulatims- To 

30 reduce cost, each si^ejibisiejiutalor cm be used to E^^bi'P^ttnpiQ^qu^ 
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a&a bezsa omhiples of cUcvD pover switches. 

The cbs»^ pow-cr svitcbes ci ouipat ti&soa, dirtclJy dri^c 'Jic mastic 
• outpul tiansda&crs. la oonnal dass-D powi axcpJilitr diivts. i.t the very commoaJy' 
osed sa^allcd ''class- AIT aniplifio\ it is ooccsssry vo p2acc in ekctrocis lD«'<pass* 
S filter (LPfJ ^variably, an aoslogse dectronic LPIO bctwoca Sie ciajj-D power 
aU^e end die innsdccer. This is fecesusc (be commeit femu of magnetic bcisdocci 
faad evon moic ao. oittodecuic iraieduccis) pfcscal A low Joed-impcdBOCc lo tbc 
bigh-fioip i g fic y PWM carrier freqoanes pnscn: si high eiergy in dass-AD 
an^^Cer outpctt. JLg. a cIb»- AP ampliner wiib ttzo basdisiid inpnt «tgQal 

10 'cootinuts :fl prodncc ai its output, a fiill cmpHnuic furoaUy brpolsr) 1 :1 msrk-.ipacs- 
«tjo {MSK] output signal at tx FWM switching frequeoey (in Hi* piescni C3« this 
wouM be at -50 or tO(l!^iU^). which if connected across a nonmial 8 Ohm load 
would dissipaiD fiiO avaiUbkpcpMs ta tliat toad, ivhilat craiiifs aouscfiu ceoostic 
ootput sisDd. llie coaimoiily umi cloclrcraic U'F has a cut off 

1 S hisibest wa&tod algnaJ output frequency i^jg. > 2fiXBz) Imt wd} Mow the FWM 
switebins frequcticy { e.g. -iOMHz), (inn eflcctiveiy Uockinj; the PWtii came aod 
oiinraiajog ths wasted power Such LPV's have to tntuaaui the foil ugfai power to 
\ht cloctncel toftds (eg. tbc acoustSc imud Jccn) with as low powa-Io» ai possible; 
usoaSy these LPFs use a nujuauua of (wo power-ioducon oud two, oi ame usually, 

20 dvwcqxcitQt^ ttKsJJKsmhuOtycnd itiativellye^ 

dxaraid (or rrw-cfaaaael) aov^Iificn. such LPFi cat be tokratcd on eostgromds, and 
noa inpoitunly, in PWM atRplifiea hMScd Mpeme^ fron their loadi (&g. 
cocYaitional kmdapeakon) wMeh need to be coonectad by potaittailly 1or£ leads to 
their lOMls. such LPFs arc in any case secossaiy for quite dificnn) reasons, viz. to 

25 prervcni the high-freqococy PWM caina getting into the cunnecving Icvdi where it 
win most 'Jkely can se UBv.-anted stray elcctrotrxgoetic radiaHon {EMII afrdaUTviy 
hf;^ omplitudc. 

In the digital sooad pn^eelor, &e ocousde tnasduccn are connected directly 
to Uw physicaUy at^acml T Vi^l power rsntehes by short leads aad all ace hcjssd 
30 withic the same cnclosme; rliminsting the problons of £ML In Uie digUal sotmd 
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prcjector, Qyc rWM gzncnlon arc ef i type kno^-n is chss-BD; duse pxodi>cc cUss- 
BDPWM aisn&b whkh dnvc the outpol po«-c7 »»ilchcs end tho» b Icm drive the 
aconstie wtpa trsosdoeen. Oau-DD FK'M tmtpat signls have thi opoty ihu 
tbry retuni la zero between the Atll BmpUimfe bipobr pulse oaiiMits, sod Oms ire 
5 trislaUhimtissuie like etm-AO signals. TbiK,^^ 

cIss3-BD PWM syrem rsro. Qiro the class-fiD powtr output Hate h tcro. end not 
a SiH-pow-cr Kpoler 1 : 1 4MSR « ifroal *a ti produced by cUv-AD PWM. Tim the 
c]«sa-6D TWM powei cwildi ddivos zero puwa U9 load {the scoastk 
tnosiluoGr) io (his state: no IPF n reqiuired et there is no flil!-powcr PWM cairier 

10 *DsndloUoi^ThusiBlhs£silatsotBidptojeclor,fay 1151^ 

FWM'u>pl:fien tu ddve tiisecdy » iotesnl acriy (^itmsdQcen. a grot wvinj in 
ces^ and tost pcirer, is adicrei, by eS bnia e t i c g the need for an nxsy ^powtr LFFs. 
Ctess-fiD K ivety used in vonventienfti «odio arapI'Scn, FutAy because it is more 
dirfinih 'lO make a very high linesnty dsxs-BD Bir4>Ufict, than ushsilBrly linear 

i5 c]ass*A£> air^liSer, and secondly becso^e fat the reasons steted shove en LPF is 
gaicnlly Tsquirbd myway. for £M1 ootutdesolkms^ thus nrg**'**^ tke priodpal 
bcoefits ofclMS-Bt). 

Ihe acoustic output ttsnsdocca Ihcnselvai ore very cCective ckctioacou^tio 
LPFs tod so an abrolute nioinDfOO of FWM carrier dtm: the class-BD PWM stascs is 

20 coiiticd us acoustic oneigy. Thus in die digital sound pnojeclot digital anay 

joud^cskcr, the combination of ;las»-BD PWM -wilb direct cnuplmg to in-tho^saine* 
box ocouric trauducets and without dectionie LPFs, is a vttty cfTecuvo end cost 
elTective bohttioo to hij^-cflin'eaey, Uf^patm, nn)hip4c transducer dnving. 
Forthenmie, since the suand of t>ay one (or mcic) outpnl cbnonels concygHfeg to 

25 cce o/tbeiopiit channe!^ heard h» aHsteoer to a»e diehal aoioid pwj m lor , is a 

summition of sounds from cadt and «ray one of the acoustic vuKjuceta end 
Ifass lelsied to a snsonatton of the oatpuis from each of the powcr^mqiGfier stages 
driviae those tnnsdaceii$,'iMn^^yrianctic enon in the ontpcic af the poivct srvitdies 
and orsnscucoes wiQ taid iv avorsgs to xmo and be Gahusuny sudlbSe. Thas a 

30 advDaiaseoftheatniyloud^Kialwf oocstnictedadcceribedlsdiatitu 
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fisTgivtng of the quality of iodiviifaisl o any wi m a^ iim in a ccaJveDDaoal oon-amy 
a\idio tynsm. 

bi a particultr iraplaaamion of lbs digits) tound psofcctor wilh 254 
acotistic ouqwi traasdticci tsnasod i& b uiai^ubi taay «f rwsbly eedaogular 
S estent with ona ixis of amy vertical (acd of Mtenl 7 ^xnical cotunuts of^ 
traosdoeeis each s^^jtieicdby 6 ochmu) of 19 tTsnsdrscto) md whb cvoy secool 
ou^ui ttaosdsccr in each vatiui cohiioi of tncwdcccn connrclcd clccincalty in 
series cr ID pviUltd with (he trxBduccr uniucdisic^ btiow it, this rcsulb to one 
hundxd lod thut)'i-wo (132) (htfcnatt vuijont of eacbof the cbazsids, the Dum ber 

10 ' tf f chaacte bwns five ia Ihii c(angafti.e., six haadicd and sixiy cianngfa a totol A 
transdwcj diaowta' small enough to ensure qyre xira ately cauiucliccxliotial radialiim 
from die tntosduocr '.q> to l&a^ audio &eqoeDcks(e.s-> to 1<KH7}is 

iflipoitant if the diptat mezmI prpjcxter is to be abk to stesr b«ams of xound at small 
angles uom the plane o: the lrBn«hica btt^. Thus a ltan$duv:a dtanietct of beuvecD 

1 5 SiDio aid 30Qm: is optinrnm uw whoic audio-band cavci age A tnmsduccr-to- 

t m c ritt cc r spacing sniafi courpaTcd with die chorteci vmvclengtjw of touod to eniUtid 
by the difiiul «oumJ {apjedor it denmibk io inininriK ibc genaation of '^onous* 
siddtibes «f scoitslie isdiatlcn (U. beams ofBocanit- eDdgy laodoced ir.adv^.aitly 
and not emiticd in tfcc desired dfrccttoaCs)). Piactical coasidcntkDs oa possible 

20 traaednccisixa dictate that uiiafldvcerq>icias in d^ A 
tiUQguIar anay layiMt h also best for hisb-anB&l-packiiig deiuiity of Uansducen in 
the amy. 

As lUustraied by Figcic 26, the digital souod projoctor mer-^nterfixro 
prodticos m'crlny grzphiu foi on-sarren display of setup, ctattis and control 

25 inforxatiea, on any acitihjy ean&cct«d vicSeo diapkry, eg. a plasma scxeen. To this 
end the video agoal fmn aa^ vomtcted ittd>o-\iauaI (onrce <e.s. a DVD player) 
nity be looped Qmugh the iigiai aouod prajoctctr a: loatc to ftio tfiaplay screen 
vhere die digital sotmd prcgecbr siatua and command mjbrmatior. is then also 
overtycJ so thr prKgrszKSc vidM. Jf lbs pJocsK dcio' cf tic ."Egr^sJ pnjcsssing 

30 upctations from end tc es»i of tbc digital «i>tind pnjecior are suflkiently bog. (eg. 
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whca tte ksgth of the coonpciajiaa 5!le; nmzang on Ihe flisi two DSPs whick 
dcpods 00 tbe trea«!iscer Soeazity asJ the cqualisatUm 
aroid I^p-sync prob)et3s» m ap&csial video fiwne t&ne cca bs ncorpontcd hfhe 
hxiiHhnnig^ video pa^ to rD-syncfacsiie (be <lisphiyed vHeo wtlh die outpoi 
5 sound. 
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CLAIMS 

1 . A iscfhod af crcttiQg x sound itebf oarapricing 3 piurali^ of ducncb 
of toimd vaag m ni^ of vctpol trendicci^ aid mdbixl comprising: 

3 for each channel, seliclitig a ftrsl ilday value in reypec! o! each ouipui 

traitt^a. sttd Cjs^. d^y VBhie bdjig eboscnin aoe^ 
tmy ofihe respttdye tnnsdoccr; 

sdscUitt I yeeocd delay vshx Sn eedi chnmil, laid second ddqr vahK 
bdag chosen is aocudftnoe mth *he ei^eetcd tnvttOnis diitam 
10 ' tbAt cjinmcl fnm swrf airsy to a liateoer. 

obiaimns. in respocf of cadi oul|iul (rauriuoer, n dci»yxd r=|>Jtca ctasiffoi 
reprexstiog each dhaand, rocb dcbyed roplks being detayod by i vtbic having ii 
firjct contpoooit compmiDg s<id nrst deUy vaiw and « ceoond composMst 
comprisu:; sxid second delay \'ahtc. 

2. A method accoxdhis lo claim 1 cc 2. v^bcRin sud scccod delay is 
qipticd id each ascui /g ycx atiog sxd dtanntt bcrore ntd aagtui is rtpJicued; each 
tqpiUct theo being ddsyed >y die itspectivc Enl deliy vahie. 

20 3. A method accoTdins to clwo) 1 oi 2, vrhnau sud fint doioy vatus i» 

ei» chosen in accoTdancc with a given dirccUm so thai each chamet offonnd is 
dnected ioTopcctK-e directioc 

4, Anicttiod8ceoriSsttoc!ahn3.v4ief<ia€ac3)chaimelbdlrccusdm 
35 diiSiErastic^iocovc ducctiou. 

5. A iDdliDd •cconlinc to any one of th£ (uecedin^ dsiins, w^iano atiid 
9tctsut delay value ia choaco mcb that coircspooding pans of aJI sooDd duuncb 
reach the Suteu^ ti sib s tarjiaBy tl*s saase 

30 
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6. Appsnlus iw oesiins a aosnd fidd caas|viazip 

a phirilliy of nqrats for • plunlily of rcspcctiit npials i q iroemicg diffaeoi 
(oood ghMfftb; 

sn aaiy of outpui (rftiuductzr; 
5 nepHcat}Qnsicm<(arrangD3toobtBlivinrcspmofeacboutpitf tnnsd^^ 

nplio of GDcb letpccii vo n ^ui) ; 

first dcliy moan smngcd colny ewh ispHca «f escb sisoaJ by i Tcspecbvo 
first ddaj vahu cfcOKn in accordmee vfA the porinan in die any of the rapcctifc 
oui|nit tnudscex; 

10 ' second tkbymesDSBnngedloiieUy tad) Rptic* of e3ch!iptat'^ 
ddzy vcioe chosen fcr each channel in accordance wjTh tbe expected tmxifins 
fliT^mK-'t ofsound waves «f tlux choonel frtuc tbe smy to a listener. 

7. Apparatcs accojritDg xa zlvm 6. wlicrcin atrid second delay mcana is 
15 tinmged 10 dday said Bqnd sigoate belufc llMy are nplkalcd ^ said xep^ 

meaof. 

8. Appzntos acconiiDS to c!aim 6 at 7. tvhcrein said 5xsi dcfaqr vahie ia 
abo diDsm is accordance with a ^ vea dirocfioo so tbel each ehaoael of wioA is 

20 dnectod in tui ttspective dinction. 

9. >^ipRfahM eccotdii^ to clahi) 8, wbouo eadi cbwuid u 
diifttent dtreclioa. 

2$ 10. Appcrouaoeooidnisioftcy oMofdidmsdto 9.whB«m<pidsecQi^ 

dslaymcacs is aoangcd to choose said second deji^ibr each channct sucb that aU 
souial diarmdi mdh a Ustenof «: isdictaBiialJy the seice 

! 1 . A flJoAod of creatiss * scuad Scid caccprirbg a crstse cbEaeel end »l 
30 least one sarnnmd sound diaimcl using an amy of ootpm iraosdncers to direct ihs ai 
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Icssi oa= vunotoidimmd chmnd in «picde{crnixned ^ueclioc^ ftad xadSbod 
GOinpnsing! 

£3) UKMle£s«o&esian)utidsi«Hoddiamid,K;QctiiQ s first deby vibe in 
rrnpcct of cich nnpui tnnsduza, said (Irsl delay vahicsbeins chosen ui ■cQOn!a»ce 
5 '«Htbtl»posiuaQb (b:cire> or (be respective £rieuA^ 
in aid pif deienninrd directum', 

selccUitg a soconti defay vftlue fi>« 4}d centre chsa;el, xaA •econd deby valoc 
bdng dutfoi m Kcoidanes whh the erpcned 'ixavdlinKdistaocc of smnd wsvts of 
the chiL'nels £i»a die nny to ibe lishttwR 
ID * obtBdun^w Inspect of c»choutp^tnns(hxcr,*dei«yedjsp^ 

trircscDDiig Uic at lca<t one surround sound chjouxl. ticb dckyvd rq;ltca beiiiS 
doiayed by the ihsf delay vahie caJculalsd for thai otitpot tnasduccr «nd U»t ctmux:!,- 

obtAinzns, in rc^ptd of each wtpM traivsduoa-. « dcdaj'ed lenlica of o sispai 
repruendng the centre cbannd, eich delayed rc^fica beiag dd&yed by s&id second 
iS doi»yvabie; 

ou^cttu^ said delayed iqiKcas uang aaid tnay of oniput trmnfaiccn. 

12. A method soconlins t? claim 1 1 , fimhcr cc»S}>risii>g: 
ibf Ihe centre cfaNDoel, 9de<:nus a Am delay value in ?csp«o of each output 
20 ixxnsduca, said first dday values bdag cbosca in accordance wiih Ihe poaidon in the 
'anay of the respective trans^ccci «o as to direct the occnc channd in a 
prcdetEfmiDCd dirccttcn; 

od wfaeteni said itep of 01:013108. m respect of eadi Otttpol tzaiw^ 
ddayed repKca of & signal rcpiessntSBK tbe cendv cbaand fbrtbcr raoipmes: 
2S dols)angeac3tx^ttSCofttiBri2Ba3Tq)RBeicibissaM centre cfaocD^ 

£TSt dcliy vahic calculaied for the respective otOfm tnosduccr and the centic 
ghaanel. 
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13. acihsd ."KXcrdL'iS to claim ! 1 . »lynT3ii r*j^Hc»s of *bc signal 
icpresceliiv said com chutnd vs not de'uyed by vahics other Ihcn aaid second 
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deby vahis, siai atcaai drby vahses bsicg Ite tune for eacb replica of be ssbsI. 

for ibe s Isist cm SQRDQad Kjcnd dumodf f deUir^ 
5 lespect of cocfa oatpnt trcgAicq:, said secoad dcliy nhic bexRji chcssc tn 
acconhiux uith the ccprcted tnvcllieg <S3l2acc of lound waves of ihe chain^ 
irm Ihs mray to Ihe Inisjer; 

sod wfaeian said iti^ ofoMsiiiSQi n ic^tct of eacii otitpul transdocer. o 
delayed r^Uu of b signal lepKMDinscbe at lost one soxtcmi touod dutnnel 
10 ' fuithc comprifcs: 

delaying cacb replies of tbc ngsal rcprcscDtisg said al least ims siniotiiid 
3oniid chacnd by the second d«by vHan C2tcu]a!cd Car the rcspecQvo oo:pul 
tnnidueer end the ciJesai one wcronnd tnund chAcncl. 

iS 15. Anetfaodiiccordh^toanymcofelums lltol4.t^^ . 

ssaond deby is ^pticd to e»ch RgoAl rsprescnrins uid centre cheme! bdfon said 
«is?al b replicated. 

16. Amcd»>d&ccoidiQ2io«nyoaeofchibii5l1 lA IS^wberemsBidEoiii^ 
20 fi«ld ctunpji«9s two «um>tmd soaod disnicly, cacli sunonod aouod cbomel baj»i 

dirocled in a di^fcroni dirocdon. 

17. Ainettiod*ceQr£asiDiinymBofdaunsl1t« 16,wheransod 
soooimS driqr vaJiie 'a chsaa sucb flu: coirctpoodisf parts of a)i sound ebauaeb 

25 tmcYt The listener ai nibstKitially 0» same lime. 

18. ArT)ed)od&ccoTdiiigloanyoi>eofclsims lltol?, wheitciEud 
delayed tcphaa of dtc sigiul irpizaaiiiig ths at leut one sunound suuad channd 
£n: £ddsd to rc;pccti'-.*c dcisysd R:plks3 sf tb? £igns1 l apre s g nting tbs coire duggwl 

30 before beiog output by the reapeciive ostput tnosducers. 
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19. AnefliodaooQnUiiitoaiqroDsofduins 11 lo IS^whodDtfaesoind 
wavss ofstid 8t ktst one surrcnnd xound chaacsl are bnuqcod off a inr&cc soch « a 
wan befcic reacbeDg lltc Usler^. 

5 20. AppATSio Ibrcreitiagk sooiudfiddconprising: 

xeans fcr recevinga picrality ofhqnjt sigoeb rcprescdtiBg oi I^ost aoA 
svotnsKt sound cfaanzicl aad e centre chaoiict; 
an uiwt of output tFtnsduccfs; 

nplieatien nitms siiuusei! to cbluQ, in respect of each Mtput transducer, k 
10 ' rq>lka of 8Mdtngxiali«pres«^ag surd at lead «a« surround dOuD^ 
xqdka of said signal representing accotrc cbtmnej; 

first deby tnexos nnacged to dsAzy C3ih -iephc* of said ugnal rcpnseniins 
«ai<3 Bi lc<m ciK furround svuxl cbonaeJ by a iwspociivc iixii Uday v&h:: chosen in 
acoardiQcc Tiith tbe pcuhios m the array of the respective tnuosducer so as to <Hr«:t 
15 (he cfaonitel in i ptednenninBa dinxliou; 

second delay yntaans KtmpA to delay caich tepKca of maai signal rcpiwctlqg 
said ccmre diumc3 by a socclA ddsy vahtc chosoi ia accordance wah the expected 
tCBveUing dutaxe of aooiid warea of the ehameb fiom (he fixray tn a lictenff. 

20 21. Appannis according to cTaiai 20. "whertio said fusi delay maaa it 

aho ainuigcJ to dd&y escn reptioi of aid signsi rcpxestanins fud c=rtrc charjiel by 
a nsspcciive lim delay vahie dutsen in accoitbocc -wriCh (be position in the stnty of 
Uic respective Inouduca so as to direct the centre cluuncl in » predeternuDcd 
direction. 

25 

23. Appaxaais jceordine to claioi 20 or 21. wbereia ssid second dcley 
ix>eaits is ebio arrsnjicd to deliy uch roplioa of ssiJ sgnal rupicscniing »ud at least 
one sutTound sound chncnd by a rufteclive second delay vsluo chosen in accordance 
vitJj exi>ecibi vsYdUng riis;sn.-c of sound Tvsrcs ef !he cbciiacls tbe CTsy 
30 to ±c listener. 
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23. App()r2hattxod2agtoanyoatcfc]iniBi20tc32,v4»nbs^ 
second ecU}' lacons is anzngpd lo dtby aid ii^ul signib'bciiDfc ftey are Tcpltcaisd 
by «3i6 tcplicstioa means. 



5 Apparatus accoxding to siiy one of clams 20 (n 23. wbeirni oaid 

couod neld comprises two smrjund sound ckacnels, and ssid firsi ddoy !neAn& b 
Brran^aJ lu cavsc 8od) snround sorjjJ oheuaul lo be directed in a ttiilbuil directioo. 

25. Apporaua accunfiog to any one of dans 20 to 24, whereto said 
10 'smnd delay means is-an^nsedlocboosc said soccttddeby for Ibcc]^^ 

Hat al} sound cbannda reach a jistcocr «t stibstantialty the sunctiinc. 

26. Appbnx\a accdxlins <^ bq>' ono of daims 20 to 25. whcrcie said find 
deby mc&ss and sidd second dclsy mcatzs arc Uie same physical means. 

15 

27. AioctlaidaccardtDfitoaiiy oneof cliimsll to 19oranafqmatus 
aeeottUng to any oae of cJaiius 20 lo 26, wnsreia saidoo^wttnnsdocets are directly 
diivee by class-JlD PWM ac^tifien. 

20 2S. A OKtbod of provid)nj( tcrnporal cunrspozKifncs bcrwcai ptaiues and 

sound in an andiO'Tisual pescntnioo i:aiog an aizay oTcmpct ^unsducen to 
reproduce the sound conlent eon^msii« a phirali)^ uf cbanadx, said jnednd 
con^risins: 

dela)no£i in ittpect of each oolpot traiadncer. a npScz ofeach sipal 
25 representing a sound dunablby a cefpective audio delay value; 

debyiag a \ideo signai by a video delay value caleoifctcd so cwreapondii^ 
vtdsc pictuiet sje displuyod it sgbstmtiidly the &ns fbe tenfToraliy cofmptiiidics 
sOUfld chznnck rsach ihr Vttjaisr. 



29. 



A radhcd iccoiding to claiis 2S, vvhcieir «ech audio tleby vatne is 
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czlcUaied m Bccordmce tvitb fhc poamonia 3» amy ot tbereapedivc ttsasduccr. 

30. Ac^hod»scoFdizisU>clwm39,wl»eucacha»diod(^v3lii^ 
Bho i«>f«V<-«f in BccoTtSaaoe with teeqpeeled trcveUhit dtcumce of somd wavss of 

5 Ibd e!umntt fram raid ssray to s IKener. 

31. Arjctbodac«HtitngtoCiasm30.wbacacach«udiodsUy 
cakttlated inch thai torpor^ cuarnTOoding parttof each sonad diasinelxeufc Ibe 
llftezjcr ai snbstntially Che sams lime. 

10 

32. AfncthodJ^mKn^toaryimeorciehm 28tn3t.wharlBttidvt^ 
di^By vahie is calculalcd so u to haivea cossponfsl equfl) to the time UStffl for tte 
sourjd chsnel hji^ing die gizaint dtstxzacc to tzavel between said any md said 
listener lo tt«vet between xaid cmy cud «aid liAenet. 

15 

33. Appaixhts to provido tccipafal cwTety o wdcpco 'betweoi jMcttvcs «id o 
plmEty c{ souRd chmoels m an audio^I.%nal pitsenUlion cmnprisins; 

sn moy of ouipm tmsdocosi 

replication usd ddiy nica&s mangBd to obtun. io respect of eacb ou^ol 
20 transducer, a ddayod replici: of eoch iisfiei rspiesetidDg » tooai chuincl; 

video dcby meam anangol lo delay a vorccftponding rtdco xignal hy a ^idoo 
delay value calculated so ooxntipmj&xg video piciuns m displayed at sibstantiBUy 
ikz lime the temponQy coireqioading so-jfjd chaands roach the Hsicncr. 

2S 24. Appanius occorfins to cbin 33, <viieceia amtl rqdicalioB nd deby 

CDeftDsii arranged so that oixh snttio dds}' value is calealated in aesordsiKo «<1hlbe 
pnstijim in iho ansy of thereqiieciive trawduccr. 
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35.' Apparatus accnn^iDj; (o claim 34. ^'liKtin said rcpHcatioo Did dciay 
means ia airansed so that each audio delay value is aho calcolattxt io aounlaiice 
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witii ibe expectad tnvelHss diataace cf found wivb cfllasi cj»Dnel 6am ssid unry 
toaSstaier. 

36. Apparatiu toccnlicg to ebb* 35. wbtmo said repltcuion znd i}<lay 
3 mesm h anasised so did sach aiutio d«Iay vakic u c«lcuhlccl such tinl tonporaDy 

c anCTpWBlin g pans cf eaeli eoood chasncl reaeb the lusaur al svbstastiAlIy ihecQoie 
tiinc. 

37. AitparAtns MBORiiDg to cJums 33 to 36, whoeia iwd video ddiy 

10 'mtttA is insngsd so that sdd video detay vthw is calculated se u to be cqnsl to ths 
dme taken for ihe sounil chiLinel k«vin{; tlx greater distsnce to travel betwaeo u£d 
array and said JitiCDcr k> fraveJ bctwcm said ansy sid said listener. 

3S. Amcthodofaeatios«souQdfieUoiutipritiDS»p!uraHiyofcbaBn«]s 
15 of scand nsiqg an array of outimt ^ansduccn, said mnhod cotnrvisQg: 

iareedi<fnnnc{. obtaining, in nsped of each ou^t traosdiit^r, 2 replica cf« 
siGne) reprCMBtiiij Mtid chaiLiel so sa to obtais a set of rcplice s^nals ibr caeb 

appiyms • nnl ivcia]o<v iunciion Xp b first set of icplica j» joals oHgiojtiQB 
20 from a fhn sound cTtaxuid sigual; 

applying l sectntd, different, window huictioii U> a second act of replica 
ttgnais i^Sjanuig a second sound channel sienal. 

39. A method aeeordtos to cUin 38, wherein ipplyixi^ a ytiataw jbsclian 

25 

ftttenuatiiig or amplifying each replica ngpal sach tbat icpbca stpuib dccdncd 
for outjnit trenMhicCT near d)o ccalre nf the anray tiz a!tenuafted test or atapItrfoJ 
more fnan italics si gn%ls drntmed for oulpnl trx-sducan jvmr llie edges of the anay, 
tbo KDOiiQl of attenuatioD or agniplifieatioo beii^ ddaaaoed hy ndd window 
30 fbaction 
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40. A ctetbod accorcUiiS to claim oi 39, whereia (h£ wisdcR* futctioo 
usod is estected in «cconbDc; with bow the isqwcHvc sound choBziel isoo^ by ihe 
may. 

5 41. Airxflwd&aMn]h3i8to«nyoaaitfelMiiuMlo40.w}iere^ 

tvindcw fiuKtian oseiS it Klceted hi icaxidance wia > nquiisd bciin typs lor thai 
dtannei. 

42. A oicihoi) tccmian lo 8a> one of dsims 38 10 < I, whcrda the 
10 'wuidowAmct!cmt»edAuaAi^)eaIte»b!eastJunctMOofft^^ 

43. Apparana to aalc > sojtuI lickl c Q iz yrisi ng a ptaraliiy of channeis of 
sound, compri«iDg: 

an imy of ou^ni traDsducm; 
1 3 repiication meau for provjilinj, in resp^a of cacb OQCpul transduso; a >q>Jlica 

of a sgnal irpna cr. tiDg each of uid pduiaJity of cfcanncb; 

^»fmSemtts>wtataft)r applyinga first wJodow AsKtioa to » iiiit wt of replica 
nsaabwnapnsiiogfrom a first sound chtmncl spia] and for appbins > cwond, 
dtlTexent, wbdow ftnctioe lo a Moond aet of icplisa atfsaU, tm^vatiDg fipm a 
20 second chasnel ai jpnL 

44. Apparatx:s accordbg lo claim 43, wbercuQ sxul windowing mean* is 
BJTiinged to attmuate or amplify each replica signal xocb that replica sifcoib destined 
for uuiput tiBnsduccn ncsr ths ceutic uf the cnay are at'.arjaied leas oi ainplificd 

2S men than r^lica si gnala desrined for output traasducen near the edges of the inay, 
(he Qa»m of attsinjidca or ainpljficaiica bang detmu^ 
Anciiotu 

45. App.nratus accordiivt to c1 adm 43 cr 44, u-hornn aaid windowing 
30 mezns is provided dirsctly ufto' said replication lacana. 
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46w Appsnsms accoidbt (o tecy one ox dvms 43 to 45. wiiereb udd 
vfaidovrhisxneKis is inanserf io cdect a window {tnetian io Kcotieatc vith » 
required besm type for dul diiaBct 

5 47. Appsratns according to any one of ckium 43 to 46, vbaren rSs 

vindow Amcdoo apfdjod to a set of replicas on^rutinf. from % saffoi rejvoseatios a 
cbssfid is eltcrcd tn slu^c in aceoxdmct: wiia (he voluae sel«cled for said channel 

48. Anc4hodQfc;esAi3igasou3dlMdtisis50iT7ayofp«2tpiil 
10 * tnnsduccxs. said method compmicg: 

d:vidi»$ tn irtftai signal into ot lesst a low fntpteney laoinpoacnl mi a hi^ 
fi-cqueccy ccmpnneztt; 

using oatput trzosdcccrs ^aiming a Jim ponion vf (he cny lo oc^ul a&d 
low -frcqaency con^ocem; and 
15 imngcniiputoinsdnmagmciogaacuRidpor^ 
sud fim jporiion lo ouqwi sMd bi^ frcqnoKy coiapanefll. 

^9. A mcibod Accofdins lo clsim At, vtimein said second pattioo 
oonprises i &obsai cf said ootpd aacsduecn located neat the centR of the airay. 

20 

50. A jnelbod accading lo claim 48 or 49, wherein ibee are 3 or owre 
divided signal frBtjueacy coniponeiils and tho portion of Iha snay used for a n^nal 
oompcDeot it detcnniaed sod) tint the ratio of (be diofteft wavolcqgth in said sigaal 
oomponent to ihe poalioa of array saed to oulpot said sisnal can^Miaeot ix 

25 abBttw&iaXfy eotuuat for all sifiial C Mup o w gOs. 

51. A method ecconlirs io any ont of claiins 4S to 50. wticrcin sad 
scoanii ponion uf the amy vwAbirszii high frequcaicy cojoponeof is oot used for 
sssd low &et{nency cotspsssxtU 

30 
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52. 



Aindbod 



to sn>' one of dasas 4S to 51, wbono said 



KKOsA portion oi tbe irray oscd for «nd hisli fioqasicy compcncot conprses a 
grctic; daudty cf 01117111 tnosdccen dian the ftrny as k whole oo avenge. 



S4. AppuvAsfbrocatii^sBonod&ldcoiuiinsms: 
im amy of aitl|)Ul tramivtxn whcrcn in » Hnl aiea of Ise may tke mttptM 
10 'tiaasdcoenajemotedcisdypacfaedtbaaicthefennttcdaof 

A Appanttu itKonang 10 dxm 54. «>1)eneir. sadd fim area ia Incatoti ' 
sateUfi^jaUy at tSie ociitre of Ihc amy. 

IS 56. A|)panimscsoit!infilocU:iDHw55,wbadiitbttMt^ 

in aaU first araa aie UsspnwtffultluintteootpDttnnscnccfs intheroEuind 



S?. Aj^&rslus flceonliQg lu «ny ooe of dairas 54 to 5fi^ lOwrdn the orlpnt 
20 trBDScuccTs in said fiist aica are siailJcr thio (he ovtput Iraaadnccn m Ihc Riniiiule: 
oftbcarjay. 

58. Appnr^as acoQidtng to aay ook of chima 54 to 57, fwt3icr eonipnaiffj . 
means for routing e hi^ liroccBcey component of o siSDol to said frnt area of tiic 

25 anvy . tot not to &e remsinda of >!» airay. 

59. Apparttiaacojfdii:^toBnyoneofdAimf4io58, ftirCwcompr^^ 
DicmK 10 route a lo*" t'cquoKy components of a sigiJBl to the rcrostudcr of the anuy. 



5 



53. Ad apparatus sirz&scd to pcrfooD ihc msthod Bccording to aoy one of 



any. 



30 



60. Anazrayofoutpitttsaniducaspasitiotijed ocxttoeachofhcrisaliDB; 
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whcreb each of ssid ouipui inrtsduc^n oas n dioensra m (he dircctkin 
pcfpendicular eo said line hrger dun &e dzncnsioa pfitalls) to sad liix. 

61. An any accon&is to claim CO, wturcin each ooqnzt traoMtoctr Jiav an 
S aqwctmtwdefiiieJsstfttntio of the dimeoaon parpen^ 
ffiracBssoD pvsUd ID the line end nid CEpcct T3tx} is at !e«st 2:1. 

£2. Anux»yKcorriiii8toelacn61.«1iociBs^aspeciRiinisj||eatt 

3:1. 

10 

63. AR«rrQrMXordifigtomycncofchnu60tofi2,iii1tcfc^ 
onangcmcnt i» cuch d»t sound b eoascnintsd cabstauialiy in i p!fii» eoctiMs 
sad £36 and ectcndag papendieuhrly awsy doib 6c lousd emitting sidr ofsaid 
tnDsduc«n. 

U 

64. A maliod of evsh^ pioral in|Mii ^gpait refvewcliag ra^Mdive 
cbazincis to ujKv to emoittic iiom rcspociivc diffirent pontions jd spicc; sud 
method dunpristajF: 

provtdios A icOsciivc or xosonjon surfeco r. « wli of sftid posiiions ta 

20 ^a£c; 

pzurtduii; &a ariBy of cmrpttt (ransducecc distal .^tdiu said posidom in spEcc; 

ami 

diftctins, i^^noS n'oy of oclpsi tnuisducas. soucd wavta of each chsnosl 
timniTds the rdpcctire position in apace to cmise said lound waves to he »• 
25 tnounuttalbysaidTcileeUiwwTeauotatsiKft^ 
• positioD in qiace ia front o^ or bduodL said reflect!^ 
' said 9tq» of tiiro^diis coiiiptiiiiiiig: 

c^taising. in rccpbet of each transducer, s delayed rqiiica of each input sisiuJ 
dclajfod by a rcapccuYc drinj ccitsctcd ia Bccuruaoc* wiih the posiiipn in (he tmy of 
30 the respecti^x o\i^t trsnsdocer and szi6 irspcctK'c fuciut pMiU'oii soch thai the 
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«ooaA warvGB of ihe cbatifid uc directed towards tbe focu poalMo in respen of ttia! 

supping, b nspcti of each transducer, the lespcctive ddfl^Td rep]jc«& of 
CKlt iapiut si£ps1 to pu>di»a ao oumut signal; and 

65. A iac(ho<f Kcoocdicg to dsim 64. wiiCTQiD said step cf obtaiBtos, is 
nspect of each aotpm tniudsser. a dclavsd x=c!ica of t&c tnpin signal co mp rises: 

r^Uoitins satd bpu] signal snid prcddcnscted srJtBbcr times va oMain a 
to ' zcpHat agph\ in zcspca of each ou^put>tnQsd(;ccn 

dcbyics etch rcpUa of aaid inpui tignal by aid rc!^dw delay selected in 
accordance wilh llie posilioo in Ihe ariajr of Oie re^KCtivc eansduco- and flia 
deslrod pociUoo of rocus. 

15 66. A a-csbod aooording to daim 64 «r cbim 65. fiathsr cmnprising: 

caktdalin^ ^foic said delaying step, the !»p«etive delays in mptbl of etdt 
input signal ccplica by: 

Uctsnnining the distance between ecch oaipa\ tnnsrigcer and the focna 
position in tespect of fhat inptd signsl; 
20 doiviagzespectivedcby vajueaiaicfa thai fteaooid waves 

tnnsdoccf for a asiigle clienBcl aniv« at said focos posittoo in. qiace BmnUiacousfy. 

67. AfaahodttccuidtngtO£Dyuiieorc]aiznx64to66,whareinatlc3^ 
onsofsaidfurfacaiiprovidedby av«UofarooinoroCierpennai>cmstni^^ . 

25 

6S. Ao sj<paraui5 fo: couadng pluni ii^t signals rcjuesoiringTespcchTS 
channels to appeur to unana^ from xcspective dlflfsrot poaciioos io apace, idd 



30 



a sound ceflucUve at resonant sorAce ui each of posiscstt ia space', 
an array of ou^ transdneefS d»t4l from said positions in spac^ and 
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8 coclnncr for dirscUcg, uss^ ssid mvy of oi!^ innsduccnk seoad'wiva 
«f each channel towodi that chsonel'x vespcceirftppajSiaa xd space spch ibM said 
Muitd wevu are n-tnmxinitted by 4kid nakcUve or renman: ruittse, sstd soeoi! 
bemj £Kuss«d at aposHoo m in inm oi;; l)r fadihi^ 
5 rcsnoant sxaizct; 

said cosaoUo comptbios: 

repb'canon asid delay msans cic^td to fitmis. in nxpea of each transdacer, 
a delayed repSka of the iiopnt lifiul delayed by a xe»pccii>c delay aciecisd io 
BOGordancc inth ^ posHion in Ihc airay of Ihc respectire aapai trusdaca and the 
10 'ie4>eoWefocu»posdoasiie!»Riat{heaound WB>caofthechasnc)aiodiTv^ 
towntds Ihe focus positkn in Tzspect ofthti inpid aicnal; 

ad<ktiacDns anai^nl to sen), id respect of eorfa transducer, the napscdve 
delayed repKcas of cich mpul signa! to produce an output ngoal; and 

means Io joute the ou*^ siguak to the respective transducers sva that Uie 
15 channd mnumI waves w dirtxted inwards the foca pos'lba in itspaA of that hqwi 
sagnal. 

69. Ad Rppandus accflcfiug to eJaira 6S. i^Kfctd »aai) eootroDer fieihcr 
coiDpnset: 

20 calsulatioo oKacs for catoibtins, tbo rapesiive ddays in reqpoct ef cadk 

iapni signal teplica by: 

tleterauDinff the disJmcc between each niapat tnosduocread thsAcus 
poaiUoo in tcspect of ihat ii^ signal; 

derivtoy rcQiective delay values such that the sound wav«f Srotn eacb 
25 liansdveer for a amgle channel Biive at sud fbcbs posidoa nmultaneoosly. 

"0. An appaialua accordma lu clikas 68 or 69, whereio said aijfecw aie 
reflective end have a rouf^ess on the scak of ihe wavelength of sound seqcencv it 
is descod to &Ssse!y rsHect 

30 
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71. Aai|ip«»aBaeconfinj;(o«ayeneorc!a2iiu68lo7QLw2iem 
saUca ^ cvtKBD>-<innspaxem. 

72. Attappu7itW8CConHiigtoisayondofdaims68to7l,whem 

73. AtseibodofseIecd3gAdiRC9onbivtBchtaftci»saund.uM 
icelhod conpriszi^; 

poisting 8 video eaiaaa Ic (he desired firectioo, vaSoQ the viewfimirr or olhn 
JO ' screen iceau to dctcmiiie if the direction » ibai desinsd; 

caJcuIaHiut a phvnlity of sjgml (lcls>')i.io be appii'ei! to « let of itplkas of aa 
injmi si5Q4l xouio direct somtd in 3m selaetod direction. 

74. A mctbotl of ddenntoing where torn id is diiccted, said cneJipd 
conipnsiii^ 

WKoraatkttlly ai^jimuig ihcdir«edm b whidi »in(ko poiois in 
Bccordaece with ilu: dircetkm tii vluch loind is diitcted; 

disccming fiora ih» vwwOader of ottier scmn meaas v^odidineijoalbft 
CKoerz 13 pomting iil 

75. A »:«thod sccnrdin£ lo claim 73 or 74» whcndn nid sntiod is focusscd 
ai)d ttid cinim is qjTasged to be fiMusied el the same posittoo «» $«M 

76. Airxthod »oefirdiogioclaia73cr74,whQreinsaidcoitt^ 
25 using Tefbencc points in (he room. 

77. An tppanlxa far setting up or mordloiins & moiKt dchi conpmmj: 
«D inay of outpnt nantdoccn; 

0 directsble Tidsc csssa; 
3D means coritrolKng raid einy of oiitpmirarisditeQisaad said video 



15 



20 
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thu uie vldot cai^Ji poisti ia (he s«w dinritnn as A 
tsdrccled 

3 ID mid anay. 

79. Aa ippaiftttts scatf^ins to clain) 77 78. Micretc sstd »ound beam b 
aiTBQifed'iottefiieiQiscdaadaKicamaa ia am.-^ to be fbctssed at xuhslantiaUy 
the sane poinL 

10 • 

80. An appaiarjs aoc(»<tice to claim 77 or wtcMan said socnd ^e^m is 
anaogol (o be focvssetl at a Riezsnce pouu withm (he camen'i field of liew. 



(105) 



3P 2004-531125 A 2004.10.7 



1/16 



105 




505 103 



(106) 



JP 2004-531125 A 2004.10.7 



2/18 



Fig. 3 
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Fig. 6 
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Fig. 8 
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Fig. 12 
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Fig. 16 
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Fig. 21 
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